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7-/7- 87 BOREHOLE/WELL NO Ol-89P/BHO1-89 e QA B Y / D A l E $ ~ ~  / 
ocky Flats P ant, Backqround GROUND SURFACE ELEVAilON 6121 8' LOCATION 

COORDINATES N31,599 94 E15,183,24 (RFP) WATER LEML ENCOUNTERED 436' 
TOTAL DEPTH 546' STATIC 22 92' (6/28/89) 

DRILLING COMPANY Bodes Brothers DRILLING FLUID - None 
DATE DRILLED March 9, 10, 1989 CHECKED BY --LZ,~ , 

LOGGED BY R R Crifasi 

COM MEN TS 

DRILLER K Parker HELPER A Rodriquez 

DRILLING METHOD Hollow Stem Auqer SITE 'MANAGER 

GEOLOGIST CEARP MANAGER 

SAMPLES COLLECTED 
OR OTHER TESTS 

PERFORMED 
LlTHOLOGl C DESCRIPTION 0 tj 

a:c3 
a 1 1  ~ - - n  
I W  

8 2  $ E  

1ops01 L 

0 0-0 3' SAMPLE 
Recovered 0 95/1 6' = 59%. 
0 0-0 4 ' .  CLAYEY SILT: dusky yellowish brom (10 
YR 2/2), 60% clay; 20% silt; 10% sand; 10% gravel; 
unsorted, akndant roots and plant material; 
loose; non-effervescent uith HCl, light molst. 

ROCKY FLATS ALLWIW 

0.3-0 95' CLAYEY GRAVEL moderate brown (5 YR 
4 / 4 ) ,  60% clay; 30% gravel, 10% sand and silt; 
unsorted; occasional roots and plant material, 
moderately plastic, non-effervescent, light mist 

1.6-3 6' SAMPLE 
Recovered 1 6/2 0' = 80%. 
1.6-1 9' CLAYEY GRAVEL same as above 
1.9-3.2': GRAVELLY SAND. light b r m  (5 YR 5/6), 
angular clasts; 60% gravel; 20% sand, 20% sllt and 
clay, angular; loose; dry. 

3 6-5 6' SAMPLE 

3 6-5 25'. SANDY GRAVEL. same as above 
Recovered 1 65/2.0' = 83%. 

0 0-3 0' SAMPLE 
BH01890003 
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5 6-7 7' SAMPLE 
Recovered 1 8/2 0' = 90% 
5 6-7 4' SANDY GRAVEL light broun (5 YR 6/41' 
60% gravel, 20% sand, 20% silt and clay, unsorted, 
angular to subangular, unconsolidated, loose, dry 

7 6-9 6' SAMPLE 
Recovered 0 95/2 0' = 48% 
7 6-8 55' SANDY GRAVEL same as above 

9 6-11 6' SAMPLE 
Recovered 1 75/2 0, = 88% 
9 6-9 8' SANDY-GRAVEL same as above 
9 8-11 35' SANDY GRAVELLY CLAY dark yellouish 
orange (10 YR 6/6), 50% clay, 25% sand, 25% 
gravel, subangular to subrounded clasts, m e d i u n  
plastic, slightly mist 

1 1  6-13 6' SAMPLE 
Recovered 1 2/2 0' = 60% 
1 1  6-12 8' GRAVELLY CLAYEY SAND light broun (5 
YR 5/61. 50% sand, 25% clay, 25% gravel, medim 
dense, unconsolidated, ueathered clasts, dry 

PAGE 3 OF 8 
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SAMPLES mi I F~TED 
OR OTHFR KSTS 

PERFOHMED 

9 6-15 L' SAMPLE 
BH01890915 
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13 6-15 6' SAMPLE 
Recovered 1 8/2 0' = 90% 
13 6-15 4' GRAVELLY SANDY SILT light broun (5 YR 
5/6), 50% silt, 25% sand, 25% gravel, medim 
dense, Loosely consolidated, dry-appears 
gradational from above 

15 6-17 6' SAMPLE 
Recovered 1 5/2 0' = 75% 
15 6-17 1' SANDY GRAVELLY CLAY- light broun (5 YR 
5/61, 50% clay, 25% gravel, 25% sand, sllghtly 
plastic, loosely consolidated, no effervescence to 
HCL, dry 

17 6-19 2' SAMPLE 
Recovered 1 3/1 6' = 81% 
17 6-18 9' SANDY GRAVELLY CLAY same as above 

19 2-19 6' SAMPLE 
Recovered 0 1/0 4' = 25% 
19 2-19 6' SANDY GRAVELLY CLAY same as above 

19 6-21 6' SAMPLE 
Recovered 0 7/2 0' = 35% 
19 6-20 3' GRAVEL light broun (5 YR 5/6), 75% 
gravel to 0 2 ft , 15% clay, 10% sand and silt, 
unsorted, subrounded, subangular; toose; dry 

SAMPI ES mi I ECTED 
OR OTHER lF'3TS 

PERFORMED 

15 6-20 3' SAMPLE 
BH01891521 
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21 6-23 6' SAMPLE 
Recovered 0 8/2.0' = 40%. 
21 6-22 4' GRAVEL light broun (5 YR 5/61' 75% 

-gravel, 15% clay, 10% sand and silt; subrounded to 
subangular; loose to slightly consolidated, dry 

23 6-25 6' SAMPLE 
- Recovered 0 9/2.0' = 45% 

23 6-24.5' GRAVEL same as above 

25.6-27 6' SAMPLE 
-Recovered 0 9/2 0' = 45%. 

25.6-26 5' GRAVEL same as above. 

27 6-29 6' SAMPLE 
-Recovered 0 9/2.0' = 45% 

!1 6-26 5' SAMPLE 
LHO1892127 

2292' - 

!9 5-35 6' SAMPLE 
IHO 1893036 



LOG OF EOREIiOLE PAGE 5 OF 8 
h 

W SAMPLES rnll FCKD 
LITHOLOGIC DESCRIPTION OH Olt l tR  lESlS 

J 
a 

PERr ORMED 
n u c c 3  Z W  
LLJ (ro 4 %  
r 2  (2 m C  

29 6-31 7' SAMPLE 
Recovered 0 5/2 1' = 24% 
29-5-31 7' CLAYEY GRAVEL light broun (5 YR 5/6), 
poorly sorted, subrounded, gravel to 0 l', medium 
plasticity, moist 

31 7-33 6' SAMPLE 
Recovered 1 31/2 0' = 66% 
31-7-33 6' CLAYEY GRAVEL Light brow (5 Y R  5/61, 
unsorted, subangular, Loosely consolidated, light 
MlSt 

33 6-35 6' SAMPLE 
Recovered 2 2/2 0' = 110% 
33 6-34 9' CLAYEY GRAVEL Light broun (5 Y R  5/6), 
unsorted, abundant sand, subrounded, gravel to 
0 15' moderately consolidated, Light moist 
34 9 - k  6' GRAVELLY CLAY grayish orange pink (5 
YR 7/2), slightly silty, very plastic, dense, 
Light mist 

35 6-37 6' SAMPLE. 
Recovered 2 2/2.0' = 110% 
35.6-37 6' GRAVELLY CLAY same as above 

. 

35 6-37 6' SAMPLE 
Ell01893638 
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37 6-42 6' SAMPLE 
BHO 1893844 

43 6-47 5' SAMPLE 
BH01894448 

436' 



a LITHOLOGIC DESCRIPION 

45 6-47 6' SAMPLE 
RecoveriId 0 9/2 0' 45% 

SAMPLES COLLrCTED 
OR OTtBR lESlS 

PERFORMED 

45 6-47 6' GRAVELLY CLAYEY SAND same as above 

47 6-49 6' SAMPLE 
RecovertEd 2 212 0' = 110% 
47 6-48 5' GRAVELLY CLAYEY SAND 
moderatie yellouish brown (10 YR 5/4), gravel to 
0 l', mderate plasticity, fairly sorted, uet 

- 
48 5-49 6' CLAYSTONE paLe broun (5 YR 5/21 to  
m e d i u n  gray (I 51, some moderate reddish broun (10 
R 416). highly plastic, no HCl reaction 

49 6-51 6' SAMPLE 
Recovered 2 2/2 0' = 110% 
49 6-51 6' CLAYSTONE mediun gray ( N  51, highly 
plastic, massive, no HC1 reaction 

51 6-52 6' SAMPLE 
Recovered 0 5/1 0' = 50% 
51 6-52.6' CLAYSTONE light olive gray (5 Y 6/1), 
very plastic, consolidated, damp 

52 6-53 6' SAMPLE 
Recovered 1 9/1 0' = 190%. 
52 6-53 6' CLAYSTONE same as above 
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LI 1 HOLOGIC DESCRlFTlON 

53 6-55 6‘ SAMPLE 
Recovered 1 9/1 0’ = 190% 
CLAYSTONE same as above 

TOTAL DEPTH = 54 6’ 

PAGE a OF 8 
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QA BY/@ATE fh 14 -2 7-07 BOREHOLE/WELL NO 01 -89A 
LOCATION /Rocky Flats Plant, Backqround GROUND SURFACE ELEVAION 6122 1' 
COORDINATES N31,600 11 El 5,183 13 (RFP) WATER LEVEL ENCOUNTERED 480' 
TOTAL DEPTH 540' 

DRILLING COMPANY Bodes Brothers DRILLING FLUID None 
DATE DRILLED 

LOGGED BY K E Miller 

COMMENTS 

STATIC 21 71' (6/14/89) 
DRILLER K Parker HELPER P Mesa 

CHECKED BY m, March 15, 16, and 17, 1989 
DRILLING MEMOO Hollow Stem Auqer U SI* MANAGER 

GEOLOGIST CEARP MANAGER 

- 

SAMPLES COLLECTED 

PERFORMED 
LlTHOLOGlC DESCRIPTION Of? OTHER TESTS 

I! 2 
a 
I W  

E 2  
6t3 

g 3  SE 

b a ~ l  

3 

4 joaj 0 . 3  : '4 

ToPSOl L 

0 0-1 6' SAMPLE 
Recovered 0.9/1.6' = 56%. 
GRAVEL AND SAND- dusky red (5 R 3/4); poorly 
sorted; quartzite to 4 cm; unconsolidated; denp. 

1 6-3 6' SAMPLE. 
Recovered 2 2/2.0' = 110%. 
GRAVELLY CLAY. moderate reddish brom (10 R 4/6), 
plastic; quartzite--subangular; broken; trace 
quartz sand, moderately consolidated; daq~. 

3.6-5 6' SAMPLE 
Recovered 1 4/2 0' = 70%. 
GRAVEL: moderate orawe pink (10 R 7/41, trace 
silt; unconsolidated; unsorted; large quartzite, 
angular; broken (to 5cm); quartz sand; dry 

8 PAGE t OF 
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ZW PERFORMED G5E 

5 6-7 6' SAMPLE 
Recovered 1 2/2 0' = 60% 
GRAVEL same as 3 6-5 6#, less gravel, more silt 

7 6-9 1' SAMPLE 
Recovered 2 0/1 5' 133% 
GRAVEL AND SAND moderate reddish orange (10 R 
6/61, quartzite to 4 cm; angular, fine to coarse 
(2 0-0 0 phi) quartz sand, unconsolidated; dry 

9 1-10 1' SAMPLE 
Recovered 1 0/1 0' = 100% 
GRAVEL AND SAND same as above 

10 1-12 1' SAMPLE 
Recovered 1 6/2 0' = 80% 
CLAYEY GRAVEL moderate broun (5 YR 4/41, mottles 
of dark yellouish orange (10 YR 6/6), trace sand, 
quartzite to 3 cm, subangular, moderately plastic, 
semi-consolidated, damp 

12 1-14 1' SAMPLE 
Recovered 1 7/2 0' = 85% 
CLAYEY GRAVEL same as above 
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SAMPI ES COI I ECTCD 
LITHOLOGIC DESCRlPllON OR OTHER lESlS 5 zE PERFORMED 

a 

LOG OF BOREHOLE PAGE .7 OF 8 

14 1-16 1 '  SAMPLE 
Recovered 1 2/2 0' = 60% 
SANDY CLAYEY GRAVEL light broun (5 YR 6/41, 
coarse to fine-grained quartz sand, quartzite, 
gravel, angular, broken (to 3 cm), 20-25% clay, 
unconsolidated, dry 

Recovered 1 2/2 0' = 60% 
SANDY CLAYEY GRAVEL same as above 

16 1-18 1 '  SAMPLE 

18 1-20 1' SAMPLE 
Recovered 1 9/2 0' = 95% 
18 1-18 8' SANDY CLAYEY GRAVEL same as above 
18 8-20 0' SANDY CLAYEY GRAVEL same as 16 1 -  
18 l ' ,  more silt, less gravel, dry 

20 1-22 1 '  SAMPLE 
Recovered 1 9/2 0' = 95% 
CLAYEY SANDY GRAVEL light broun (5 YR 5/6), 
quartzite, subangular, broken, K-feldspar, coarse 
to fine quartz sand, unconsolidated, non-plastic, 
d a w  



WELL NO - LOG OF BOREHOLE PAGE 4 OF 8 

LlTHOLOGl C DESCRlPTlON 
SAMPI FC mi I FWD 
OH OTHER TESTS 

PERFORMED 

22 1-23 1' SAMPLE 
Recovered 1 5/1 0' = 150% 
CLAYEY SANDY GRAVEL same as above 

Recovered 1 0/1 0' = 100% 
CLAYEY SANDY GRAVEL same as 20 1-22 1'' Less 
clay, dry 

23 1-24 1' SAMPLE 

24 1-26 1' SAMPLE 
Recovered 1 8/2 0' = 90% 
CLAYEY SANDY GRAVEL same as 20 1-22 1' 

Recovered 1 5/1 0' = 150% 
CLAYEY SANDY GRAVEL same as 20 1-22 1'. moderate 
brown (5 YR 3/41, less clay, darker, mist 

27 1-28 1' SAMPLE 
Recovered 1 0/1 0' 100% 
CLAYEY SANDY GRAVEL same as above 

Note 28 1-29 0' No sample, drilling with center 
bi t ,  slough wet 

26 1-27 1' SAMPLE 

21 71' 



WELL NO nl-8QA LOG OF BOREHOLE PAGE 5 OF 8 

Ll THOLOGl C DESCR IP I O N  
SAMPl FS rnl I FUED 

OR UItILR TCSlS 
PERr ORMED 

29 0-29 6' SAMPLE 
Recovered 0 6/0 6' = 100% 
CLAYEY SANDY GRAVEL light brown (5 YR 5/61, 
quartzite to 3 cm, angular, broken, coarse to fine 
quartz sand, subrounded, semi-consol idated, 
moderately plastic, moist 

Note 29 6-31 5' No sample, drilling with center 
bit, large boulders indicated by drilling 
response 

31 5-33 Of SAMPLE 
Recovered 1 6/1 5' = 106% 
CLAYEY SANDY GRAVEL same as 29 0-29 6' 

Note 33 0-41 Of No sample, drilled with center 
bit, pushing boulders with augers 
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41 0-42 0' SAMPLE 
Recovered 1 3/1 0, = 130% 
41.0-41 8' CLAYEY SANDY GRAVEL same as 29 0 -  
29 6' 
41 8-42 0' CLAYEY SAND moderate yellowish brown 
(10 YR 5/41, well sorted, coarse to fine (2 0-0 5 
phi) sand, consolidated, moderately plastic, damp 

42 0-43 0' SAMPLE 
Recovered 1 9/1 0' = 190% 
CLAYEY SAND same as 41 8-42 O', grading to pale 
olive (10 Y 6/21, mottles dark yellowish orange 
(10 YR 6/6), trace gravel, quartzite, K-feldspar, 
angular, damp 

43 0-44 0' SAMPLE 
Recovered 1 6/1 0, = 160% 
CLAYEY GRAVEL moderate yellowish brown (10 YR 
5/4), quartzite to 3 cm; subangular, K-feldspar, 
semi-consolidated, subplastic, darrp 

44 0-45 0' SAMPLE 
Recovered 1 4/1 0' = 140% 
CLAYEY GRAVEL same as 43 0-44 O ' ,  more gravel, 
dry 
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SAMPI E? roi I ECTFD 
OR OTHER TESTS 

PERFORMED 

45 0-46 0' SAMPLE 
Recovered 1 0/1 0' = 100% 
CLAYEY GRAVEL same as 43 0-44 Or, mottles of dark 
yellowish orange (10 YR 6/61, more gravel, 
quartzite, K-feldspar, subangular, broken, dry 

46 0-47 0' SAMPLE 
Recovered 1 0/1 0' = 100% 
CLAYEY GRAVEL same as above 

47 0-48 0' SAMPLE 
Recovered 1 0/1 0' = 100% 
CLAYEY GRAVEL- same as above 

48 0-49 0' SAMPLE 
Recovered 1 3/1 0' = 130% 
CLAYEY SANDY GRAVEL derate yellowish brown (10 
YR 5/41. coarse to fine quartz sand, 55% quartzite 
gravel, subangular, broken; semi-consolidated; 
non-plastic, wet 

49 0-51 0' SAMPLE 
Recovered 1 8/2 0' = 90%. 
49 0-49 8' CLAYEY GRAVEL same as 45 0-46 0' 

49 8-50 8' CLAYSTONE pate olive (10 Y 6/21 
mottles of dark yellowsh orange (10 YR 6/6), 
plastic, consolidated, damp 

51 0-52 0' SAMPLE 
Recovered 0 0/1 0' = 0% 
Note Sample fell from the tube due to hamring 
of tube in augers 

52 0 - 5 3  0' SAMPLE 
Recovered 1.2/1 0' = 120%. 
CLAYSTONE same as 49 8-50 8, 

v 480' 



WLL NO 01-89A LOG OF BOREHOLE PAGE 8 OF R 

E aw n 
LI THOLOGI C DESCRIP I O N  

SAMPLES COLI EClFD 
OR OTHER TESTS 

PERFORMED 

53 0-54 0' SAMPLE 
Recovered 0 0/1 0' = 0% 

box No recovery 
- Note DriLLed 1 0' uith sanple tube stuck in  lock 

TOTAL DEPTH = 54 0' 
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5 Plaht, Backaround 
84' E16.017 21 (RFP) 

SAMPLES COLLECTED 

PERFORMED 
LITHOLOGIC DESCRIPTION OR OTHER TESTS 

0 3 
Q X I  + n  
I W  Q u  

8 3  3F 

DRILLING COMPANY Bodes Brothers 
DATE DRILLED Aoril 12 tlrrouah Aoril 17. 1989 
DRILLING MEMOD Air rotary. Dercussion hammer 

~~ 

LOGGED BY K W Van Allen 
GEOLOGIST 

BOREHOLE/WELL NO - - 
GROUND SURFACE ELEVATION 6105 9' 
WATER LEVEL ENCOUNTERED 320' 

STATIC 13 6' (6/14/89) 
DRILLER P Wiebe HELPER T, Parlno. C. Dew ous 

CEARP MANAGER 
COM M EN TS 

TOPSOIL 

0 0-2 0' SAMPLE 
Recovered 1 0/2 0' = 50% 
0.0-0 3' SILTY SAND- moderate broun (5YR 3/41. 
some (20%) coarse to fine quartzose gravel, (25%) 
silt, (55%) coarse to fine-grained quartzose sand, 
poorly sorted, subangular to subrounded, 
unconsolidated, some organics, moist 

ROCKY FLATS ALLUVIUM 

0 3-1 0' SILTY SAND same as above, moderate 
brow (5 YR 4/4), no organics, subangular to 
shrouded 

2 0-4 0' SAMPLE 
Recovered 1.0/2 0' = 50% 
SILTY TO CLAYEY SAND AN0 GRAVEL dark reddish 
broun (10 R 3/4), (45%) coarse to fine-grained 
quartzose sand, (35%) coarse to fine-grained 
quartzose gravel, (25%) si lt/clay, poorly sorted, 
subangular to subrounded, unconsolidated, moist , 

Recovered 1.0/2.0' = 50%. 
SILTY TO CLAYEY SAND AND GRAVEL same as above, 
more gravel content at 4 5 to 5 0' 

4 0-6 0' SAMPLE 

0 0-2 0' SPLIT SPOON 
SAMPLE 
24,24,19,20 

0 0-3 0' SAMPLE 
BH02890003 

2 0-4 0' SPLIT SPOON 
SAMPLE 
10;18,28,44 

4 0-6 0' SPLIT SPOON 
SAMPLE 

PAGE 1 OF 7 8Hom 
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6 0-8 0' SAMPLE 
Recovered 0 7/0 9' = 78% 
SILTY TO CLAYEY SAND AND GRAVEL 
moderate brown (5 YR 4 / 4 )  

same as above, 

8 0-10 0' SAMPLE 
Recovered 1 3/1 3' = 100% 
SILTY TO CLAYEY SAND AND GRAVEL same as above 

10 0-12 0' SAMPLE 
Recovered 0 8/0 6' = 133x 
SILTY TO CLAYEY SAND AND GRAVEL same as above 

12.0-14 0' SAMPLE 
Recovered 0 3/0 5' = 60% 
GRAVEL moderate brown (5 YR 4/4) ,  some (20%) 
si Lt, (80%) coarse to fine-grained quartzose 
gravel, poorly sorted, subangutar to subrounded, 
unconsotidated, mist 

SAMPLES rnl lFrTCD 
OR OTHER TESTS 

PERFORMED 

6 0-8 0' SPLIT SPOON 
SAMPLE 
40,100(5")  

8 0-10 0' SPLIT SPOON 
SAMPLE 

3 0 -9  0' SAMPLE 
BH02890309 

10 0-12 0' SPLIT SPOON 
SAMPLE 
30,100(1") 

12 0-14 0' SPLIT SPOON 
SAMPLE 
1 00 ( 6" ) 
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14 0-14 2' GRAVEL same as above 

moderate brown (5 YR 4/4), (40%) coarse to fine- 
grained quartzose sand, (35%) coarse to fine 
quartzose gravel, (25%) si lt/clay, poorly sorted, 
subangular to subrounded, unconsolidated, mist 

14 2-14 9' SILTY TO CLAYEY SAND AND GRAVEL. 

16 0-18 0' SAMPLE 
Recovered 1 0/1 0' = 100% 
SILTY TO CLAYEY SAND AND GRAVEL same as above 

18 0-20 0' SAMPLE 
Recovered 1 5/1 6' = 93% 
SILTY TO CLAYEY SAND pale yellouish brown (10 YR 
6/2), (75%) si lt/clay, fairly sorted, subangular 
to subrounded, unconsolidated, mist 

20 0-22 0' SAMPLE 
Recovered 1 1/'1 2' = 92% 
SILTY TO CLAYEY SAND AND GRAVEL same as material 
above 17 O', mist 

136' 

14 0-16 0' SPLIT SPOON 
SAMPLE 
15,73,100(3") 

9 0-15 0' SAMPLE 
BH02890915 
BH02890915FB 

16 0-18 0' SPLIT SPOON 
SAMPLE 
34,100(6") 

18 0-20 0' SPLIT SPOON 
SAMPLE 

20 0-22 0' SPLIT SPOON 
SAMPLE 
21;54,100(3") 

16 0-21 1 SAMPLE 
BH02891521 
BH028915210 
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5rl 0 

CEO PkRFORMED 4 -  ZCL 
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22 0-24 0' SAMPLE 
Recovered 0 3/0 8' 38% 
SILTY TO CLAYEY SAND AND GRAVEL 
same as above, moderate brown (5 YR 4/41 

24 0-26 0' SAMPLE 
Recovered 0 0/0 8' = 0% 
COBBLE No recovery 

26 0-28 0' SAMPLE 
Recovered 0 6/0 7' = 86% 
SILTY TO CLAYEY SAND AND GRAVEL same as above, 
moderate brown (5 YR 4/4) 

28 0-30 0' SAMPLE 
Recovered 0 7/1 2' = 58% 
SILTY TO CLAYEY SAND AND GRAVEL same as above, 
daw 

21 1-28 7' SAMPLE 
BH02892130 

22 0-24 0' SPLIT SPOON 
SAMPLE 
32, IOO(4") 

24 0-26 0' SPLI 
SAMPLE 
8, IOO(3") 

26 0-28 0' SPLI 
SAMPLE 
16,100(3") 

SPOON 

SPOON 

28 0-30 0' SPLIT SPOON 
SAMPLE 
22,52,100(3") 
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30 0-32 0' SAMPLE 
Recovered 0 6 / 0  9' = 67% 
SILTY TO CLAYEY SAND AND GRAVEL same as above 

32 0-34 0' SAMPLE 
Recovered 1 1/0 9' = 122% 
SILTY TO CLAYEY SAND AND GRAVEL S8me as above, 
uet 

34 0-36 0' SAMPLE 
Recovered 2 0/2 0' = 100% 
SILTY TO SAND AND GRAVEL same as above, more 
clayey belou 35 9 ' ,  m i s t  to uet 

36 0-38 0' SAMPLE 
Recovered 2 0/2 0' = 100% 
36 0-37 2' SILTY TO CLAYEY SAND AND GRAVEL SarnC 
as above, wet 
37 2-38 0' SILTY CLAY AND SAND moderate brown ( 5  
YR 4 / 4 ) ,  (65%) s i l t/c lay ,  (35%) mediun to fine- 
grained quartzose sand, f a i r l y  sorted, 
unconsolidated, wet 
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SAMPI FS mi I r rm  
OR UlHER ILSlS 

PERrORMED 

30 0-32 0' SPLIT SPOON 
SAMPLE 
10,100(5") 

32 0-34 0' SPLIT SPOON 
SAMPLE 
32,100(5") 

34 0-36 0' SPLIT SPOON 
SAMPLE 
7,15,15,43 

30 0-36 0' SAMPLE 
BH0289036 

c7 320' 

36 0-38 0' SPLIT SPOON 
SAMPLE 
7,20,19,24 

I 
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38 0-40 0' SAMPLE 
Recovered 0 7/0 8' = 88% 
SILTY TO CLAYEY SAND AND GRAVEL same as material 
above 37 2', wet 

40 0-42 0' SAMPLE 
Recovered 1 3/1 4' = 93% 
SILTY TO CLAYEY SAND AND GRAVEL same as above, 
dark yellowish broun (10 YR 4/21 and light olive 
gray (5 Y 5/21 

42 0-44 0' SAMPLE 

SILTY TO CLAYEY SAND AND GRAVEL as above, 
Recovered 1 1/0 9' = 122% 

moderate broun (5 YR 4/41 

44 0 46 0' SAMPLE 
Recovered 1 0/0 9' = 111% 
SILTY TO CLAYEY SAND AND GRAVEL. same as above 

38 0-40 0' SPLIT SPOON 
SAMPLE 
65,100(4") 

40-0 -42 0' SPLIT SPOON 
SAMPLE 
9,43,100(5") 

42 0-44 0' SPLIT SPOON 
SAMPLE 

36 0-41 3' SAMPLE 
Eli02893642 

44 0 46 0' SPLIT SPOON 
SAMPLE 
21,100(5") 
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46 0-48 0' SAMPLE 
Recovered 1 2/1 3' = 92% 

A- - 

SILTY TO CLAYEY SAND AND GRAVEL same as above 

48 0-50 0' SAMPLE 
Recovered 1 6/2 0' = 80% 
48 0-49 0' SILTY CLAY AND GRAVEL same as above, 
mottled 
49 0-49 6' SILTY CLAY AND SAND. moderate 
yellowish broun (10 YR 4/2), (80%) silt/clay (20%) 
f ine-grained sand, well sorted, unconsolidated, 
massive, mottled, less than uith depth, mist to 
wet 

49 0-50 0' SILTY CLAYSTONE 
Note No recovery, observed cuttings and noted 
drilling rate to determine bedrock contact 

50 0-52 0' SAMPLE 
Recovered 0 0/2 0' 0% 
SILTY CLAYSTONE moderate broun (5 YR 4/41, trace 
fine-grained sand 
Note Observed cuttings to determine lithology 

TOTAL DEPTH 52 0' 

46 0-48 0' SPLIT SPOON 
SAMPLE 
12,76,100(4") 

48 0-50 0' SPLIT SPOON 
SAMPLE 
17,51,70,30 

42 0-47 2' SAMPLE 
BH02894248 

50 0-52 0' SPLIT SPOON 
SAMPLE 
5 , 7,39,34 



LOG OF BOREHOLE 

LU &ax ]b - 2 7-89 BOREHOLE/WI L NO 
Flats Plant,‘ Backaround 

COORDINATES N30.794.80 F15 766.77 [RFP) 
TOTAL DEPTH 504’ S T A N  19 05’ (6/14/89) 

DRILLING COMPANY Bodes Brothers DRILLING FLU1 
DATE DRILLED ADrll 25 and 26. 1989 CHECKED BY 
DRILLING METHOD Rotary Percussion Hammer 
LOGGED BY K W Van Allen 

03-89/BH03-89 
GROUND SURFACE ELEVATION 6122 0’ 
WAER LEML ENCOUNTERED 450’ 

DRILLER P Wiebe HELPER 

GEOLOGIST CEARP MANAGER 
COMMENTS Loaaed cu ttinas from air-rotarv Dercussion hammer drillma for entire borehole 

LlTHOLOGl C DESCRIPTION 
SAMPLES COLLECTED 

OR OTHER TESTS 
PERFORMED 

TOPS01 L 

0 0-3 Or CUTTINGS SILTY SAND grayish red (5 R 
4 / 2 ) ,  (55%) coarse to fine-grained quartzose sand, 
some (20%) coarse to fine quartzose gravel, (25%) 
silt, occasional cobbles, poorly sorted, 
unconsolidated, damp 

ROCKY FLATS ALLUVIUM 

3 0-5 0’ CUTTINGS SILTY TO CLAYEY SAND moderate 
brown (5 YR 414 to 5 YR 3/4), (55%) coarse to 
fine-grained quartzose sand, (25%) silt, some 
(20%) coarse to fine quartzose gravel, occasionat 
cobbles, poorly sorted, unconsolidated, mist 

0 0-3 0’ SAMPLE 
BH03890003 

3 0-9 0‘ SAMPLE 
BH03890309 
BH03890309D 

PAGE 1 OF 7 



5 0-6 0' CUTTINGS SAND moderate yellowish brown 
(10 YR 5/4) to pale yellowish brown (10 YR 6/21, 
(90%) medium to fine-grained quartzose sand, trace 
(5%) coarse-grained quartzose sand, trace (5%) 
silt, well sorted, unconsolidated, mist 

6 0-6 5' CUTTINGS SILTY SAND light brown (5 YR 
6/41, (65%) medium to fine-grained quartzose sand, 
trace (10%) coarse-grained quartzose sand, fairly 
sorted, unconsolidated, damp 

6 5-8 5' CUTTINGS SILTY SAND same as above, 
moderate yellowish brown (10 YR 5/4) 

8 5-12 Of CUTTINGS SILTY SAND moderate brow (5 
YR 4/4), (55%) coarse to fine-grained quartzose 
sand, (25%) silt, some (20%) coarse to fine 
quartzose gravel, poorly sorted, unconsolidated, 
mist 

12 0-14 0' CUTTINGS SAND moderate yellowish 
brown (10 YR 5/41, (90%) coarse to fine-grained 
sand, trace (5%) coarse-grained quartzose sand, 
trace (5%) silt, fairly sorted, unconsolidated, 
damp 

10 

11 

9 0-15 Of  SAMPLE 
8H03890915 
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SAMPI FS ro l l  FcTT? 
E E  U W  LITHOLOGIC DESCRlFTlON OR UMER TLSlS LJ 0 

L T O  Q W  ZCL PERFORMED 
C 3 J  mi= 

14 0-20 0' CUTTINGS SILTY SAND moderate brown 
(5 YR 4/41. (55%) coarse to fine-grained quartzose 
sand, (25%) silt, some (20%) coarse to fine 
quartzose gravel, poorly sorted, unconsolidated, 
mol St 

20 0-28 0' CUTTINGS SILTY SAND moderate brown 
(5 YR 4/41 to moderate yellowish brown (10 YR 
5/4), (55%) coarse to fine-grained quartzose sand, 
(25%) silt, some (20%) coarse to fine quartzose 
gravel, poorly sorted, unconsolidated, mist 

15 0-21 0' SAMPLE 
BH03891521 

21 0-27 0' SAMPLE 
BH03892127 

'I 19 05' 
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28 0-28 5’ CUTTINGS CLAYEY SILT moderate 
yellowish brown (10 YR 5/4), trace fine-grained 
sand, very dense, moist 

yellowish brown (10 YR 4/21, (55%) coarse to fine- 
grained quartzose sand, (25%) silt, some (20%) 
coarse to fine quartzose gravel, fairly sorted, 
unconsolidated, damp 

28 5-29 0‘ CUTTINGS CLAYEY TO SILTY SAND dark 

28. 



1 LOG OF BOREHOLE PAGE F, OF E L L  NO 03-89/BH03-89 
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PERFORMED 
E 2  a LlTHOLOGl C DESCRIPTION OR IJTHLK ItSTS 

3 - 0  

4 ~ 3  5ki 
c3-I mC E O  

29 0-35 0' CUTTINGS SILTY SAND pale yellowish 
brown (10 Y R  8/2) to moderate yellowish brown (10 
YR 5/4), (55%) coarse to fine-grained quartzose 
sand, (25%) silt, some (20%) coarse to fine 
quartzose gravel, fairly sorted, unconsolidated, 
d a w  

35 0-39 0' CUTTINGS SILTY SAND same as above, 
moderate brown (5 YR 4/4), mist 

27.0-33 0' SAMPLE 
Eli03892733 

33.0-39 0' SAMPLE 
EH03893339 
EH03893339FB 
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OR OTHER TESTS 

PERFORMED 

WELL NO 03-89/8H03-89 LOG OF BOREHOLE PAGE 6 OF 7 

39 0-45 0' CUTTINGS SILTY TO CLAYEY SAND dark 
yellowish brown (10 YR 4/21, (55%) coarse to fine- 
grained quartzose sand, (25%) silt/clay, some 
(20%) coarse to fine quartzose gravel, poorly 
sorted, unconsolidated, moist to very moist 

39 

39 0-45 0' SAMPLE 
BH03893945 

v 450' - - 



WELL NO 03-89/BH03-89 LOG OF GOREHOLE - 
LlTHOLOGl C DESCRIPTION Y 
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E 2  a 
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4 C . J  =Ew E 8 3  52  

51 

52 

45 0-48 5' CUTTINGS SILTY GRAVEL AND SAND dark 
yellowish brown (10 YR 4/2), (45%) coarse to fine 
quartzose gravel, (35%) coarse to fine-grained 
quartzose sand, (25%) silt, poorly sorted, 
unconsolidated, wet 

48 5-50 4' CUTTINGS SILTY CLAYSTONE light brown 
(5 YR 6/61, trace (10%) fine-grained sand, 
consolidated 

TOTAL DEPTH = 50 4' 

PAGE 7 OF 7 

SAMPLES Cnl LFCED 
OR UlliER ItSTS 

PERFORMED 

45 0-48 5' SAMPLE 
Eli03894548 



LOG OF BOREHOLE 
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/7-26 -27 ROREHOLE/WLL NO 04-89/Bt 104-89 
s Flant, Backqround GROUND SURFACE ELEVATION 6105 9' 

COORDINATES N30,852 38 E16,077 58 (RFP) WATER LEVEL ENCOUNTERED 380' 
TOTAL DEPTH 560' STATIC 7 75' (6/15/89) 

DRILLING COMPANY Bodes Brothers 
DRILLER P Wiebe HELPER T Parmo, C Oevroux 
DRILLING FLUID AIL intected potable water 27 0-40 0' 

DATE DRILLED April 28 and May I ,  1989 CHECKED BY ~ ~ ~ / ~ n / v r  1 
DRILLING METHOD Rotary Percussion Hammer SITE M'ANAGER 
LOGGED BY K W Van Allen, R I  Thun 

COMMENTS 
GEOLOGIST CEARP MANAGER 

Borehole advanced usinq air rotary percussion hammer drillinq, loqqed cuttinqs 

SAMPLES COLLECTED 

PERFORMED 
LITHOLOGIC DESCRlPllON OR OTHER TESTS u 41 a 1 1  I - n  I W  d a  

8 3  %E 

TOPS01 L 

0.0-0 4' CUTTINGS SILTY SAND AND GRAVEL grayish 
red (5 YR 4 / 2 ) ,  (25%) silt, (35%) coarse to fine 
quartzose gravel, (40%) coarse to fine-grained 
quartzose sand; poorly sorted, subrounded to 
subangular; plant roots unconsolidated, damp 

ROCKY FLATS ALLUVIUM 

0.4-4 5'- CUTTINGS SILTY SAND moderate broun (5 
YR 4/41, (25%) silt, some (20%) coarse to fine 
quartzose gravel, (55%) coarse to fine-grained 
quartzose gravel, poorly sorted; subrounded to 
subangular; unconsolidated, moist. 

4 5-8 0' CUTTINGS SILTY SAND. s a w  as above, 
moderate yellouish broun (10 YR 5/61 

0 0-3 0' SAMPLE 
8H04890003 

3 0-9 0' SAMPLE 
BH04890309 

PAGE 1 OF 8 
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8 0-8 5' CUTTINGS SAND light brown (5 YR 6/41. 
trace (10%) silt, (85%) mediun to fine-grained 
quartzose sand, trace (5%) coarse-grained 
quartzose sand, fairly sorted, subrounded to 
subangular, unconsolidated, damp 

8 5-10 5' CUTTINGS GRAVELLY SILTY SAND moderate 
brown (5 Y R  4/41, (25%) coarse to fine-grained 
quartzose gravel, (25%) silt, (50%) coarse to 
fine-grained quartzose sand, poorly sorted, 
subrounded to subangular, unconsolidated, damp 

10 5-12 0' CUTTINGS SAND pale yellowish brown 
(10 YR 6/2), trace (10%) silt, trace (10%) flne 
quartzose gravel, (80%) coarse to fine-grained 
quartzose sand, fairly sorted, subrounded to 
subangular, unconsotidated, damp 

12.0-15 0' .  CUTTINGS SAND AND GRAVEL pale 
yellowish brown (10 YR 6/21, trace (10%) silt, 
(35% coarse to f rne-grained quartzose sand: 
poorly sorted, subrounded to subangular, 
unconsolidated, damp 

P 0-15 0' SAMPLE 
lH04890915 
lH04890915D 

775' 
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15 0-21 0' SAMPLE 
BH04891521 
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PERFORMED 
E 2  0- LITHOLOGIC DESCRlPTlON OR OWHER TESIS 

3 0 
* w  $f 
8 5  mi= 
- 21 -- - - -  -- 21 0-25 0' CUTTINGS SILTY SAND pale yellowish 

brown (10 YR 6/2) to moderate broun (10 YR 4/41, 
- (25%) silt, some (20%) fine quartzose gravel, - -  (55%) coarse to fine-grained quartzose sand, - fairly sorted, subrounded to subangular, 

- . 

22- --A unconsolidated, d a w  

25 0-27 0' CUTTINGS GRAVELLY SILTY SAND 
moderate brown (5 YR 4/4), (25%) coarse to fine 
auartzose gravel, (25%) si lt, (50%) medium-gralned 
quartzose sand, fairly sorted, subrounded to 
subangular, unconsolidated, mist 

23. 

24 

25. 

26. 

27 

28. 

BH04892127 
BH04892127FB 

27 0-33 0' SAMPLE 
BH04892733 
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- 
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- -* 
27 0-35 5' CUTTINGS SILTY SAND moderate brown 

- -  (5 YR 4/41, (25%) silt, trace (10%) coarse to fine 
- -  granitic/quartzose gravel, (65%) coarse to fine- 
-- grained quartzose sand, poorly sorted, subrounded 

- -  - -. 
-- 

. to subangular, unconsolidated, m i s t  - -  - -r -__ - - -  -- - -  -- --- I -- - - -  

SAMPLF? CnL LECKD 
OR OTHER TESlS 

PERFORMED 

33 0-33 5' SAMPLE 
BH04893335 
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35 5-38 0' CUTTINGS CLAYEY SILT moderate broun 
(5 YR 4/41, trace (10%) coarse to fine quartzose 
gravel, some (15%) fine-grained quartzose sand, 
(25%) clay, well sorted, unconsolidated, wet 

38 0-40 0' CUTTINGS CLAYEY SILT AND SAND 
moderate yellowish broun (10 YR 5/4), some (15%) 
coarse to fine quartzose gravel, (35%) coarse 
to fine-grained quartzose sand, 50% clay/si It; 
poorly sorted, subrounded to subangutar, 
unconsolidated, wet 

35 5-38 0' SAMPLE 
BH04893538 

c7 380' 
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E E  a LITHOLOGIC DESCRlPllON OR OTHER ESTS 

5 
5: PERFORMED 

u 

8 3  m c  

38 0-40 O f  SAMPLE 
BH04893840 

40 0-46 O f  SAMPLE 
BH04894046 

46 0'-52 0' SAMPLE 
BH04894652 

52 0-54 0 '  SAMPLE 
BH04895254 
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54 0-56 0' CUTTINGS SILTY CLAYSTONE yellowish 
gray (5 Y 7/21 to light olive gray (5 Y 5/21, 

m~ NO 04-89/8H04-89 LOG OF BOREHOLE 8 PAGE 8 OF 
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TOTAL DEPTH = 56 0 '  

SAMfl FC Cnl 1 FfTD 
OR UTHER TESTS 

PERFORMED 



LOG OF BOREHOLE 

- 
l- 
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QA BY/DATE qd #Zv /J - /5 J .  $ 2  BOREHOLE/WELL NO 05-89/0H05-89 
GROUND SURFACE ELEVAlION 5968 4’ LOCATION Rocky Flats Plant, Backqround 

COORDINATES N41857 55 E20445 99 (RFP) WATER LEVEL ENCOUNTERED 201’ 
TOTAL DEPTH 33 51’ STATIC 19 93’ (6/7/89) 

DRILLING COMPANY Bodes Brothers DRILLING FLUID None 
MilLLER K Parker; M Baker HELPER T Rodriguez; K MOrtm 

DATE DRILLED Februwv 22 and February 23, 1989 (03/08/89) CHECKED BY B-/l &/fl~-  

DRILLING METHOD Hollow Stem Auaer SITE MANAGER 
LOGGED BY K E  Miller fP.M. m) 
COMMENTS Due to changes in the samplina scheme. BH05-89 was offset and redrilled from 00’-30’ In 

GEOLOdlST CEARP MANAGER 

order to obtain a composite sample of that interval. 

W SAMPLES COLLECTED 
LITHOLOGIC DESCRIPTION OR OTHER TESTS 

2 a 
u 

I - n  I I  

3@ 

REDRILL 

PERFORMED 

TOPS01 L - 
0 0-1 5‘ SAMPLE 
Recovered 1 15/1 5’ = 76% 
0 0-0  95’ ORGANIC SILT dusky broun (5 YR 2/21, 
90% silt, roots, vegetation, boulders, mist 

ROCKY FLATS ALLUVIUM 
0 95-1 15’ SILTY SANDY CLAY dark reddish brown 
(10 R 3/41, very coarse, silty, gravelly ( up to 
3m), unconsolidated, moderate plasticity, no 
reaction with HCL, dry to mist 

1 5-3 0‘ SAMPLE 
Recovered 1 3/1 5’ = 86% 
1 5-2 8’ SILTY SANDY CLAY same as above 

TOTAL DEPTH = 3 0‘ 

ROCKY FLATS ALLUVIUM 

0 0-1 5’ SAMPLE 
Recovered 1 1 / 1  5’ = 73% 
GRAVEL moderate brown (5 YR 4/41, clay matrix, 
vegetation in top, quartzlte, granlte and K- 
feldspar, angular, broken, unconsolidated, moist. 

1 5-3 5‘ SAMPLE 
Recovered 1 6/2 0’ = 80% 
1 5-2 1’ CLAY AND GRAVEL dark reddlsh broun (10 
R 3/41, approximately 50%-50%, plastic, seml- 
consolidated, quartzite to 3 cm, damp 
2 1-3 1’ GRAVEL grayish orange pink (10 R 8/21, 
clay matrix, consolidated, broken angular pieces 
of quartzite and granlte, plastic, damp 

0 0-2 8’ SAMPLE 
BH05890003R 

0 0-3 1’ SAMPLE 
BH05890003 

PAGE 1 OF 5 
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SAMRES COLLECTED 

PERFORMED 
E 2  a LITHOLOGIC DESCRIPTION OR OTHER TESTS e a  5: so, me 

5 c 

I I 1 I I 

3 5 - 5  5' SAMPLE 
Recovered 0 85/2 0' = 42 5%. 
CLAY AND SAND. moderate broun ( 5  YR 4 / 4 ) ,  Clay; 
plastic, sand coarse-grained, poorly sorted: 
consolidated to semiconsotldated, damp. 

5 5-7 5' SAMPLE 
Recovered 0.80/2.0' = 40%. 
CLAY AND SAND: Same as 3 5-5 5 '  

7 5-9 5' SAMPLE. 
Recovered 0.90/2.0' = 45%. 
CLAYEY SAND: Light brow (5 YR 5/6), Smaller 
cobbles, 60% sand, poorly sorted, coarse-grained; 
semiconsotidated; 1 5 to - 5 phi, quartz, damp. 

9 5-11 5' SAMPLE 
Recovered 1 5/2.0' = 75% 
CLAYEY SAND: same as 7 5-9 5' 

1 1  5-13 5' SAMPLE 
Recovered 1 212.0' = 60% 
CLAYEY SAND: same as 7 5-9 5' except small 
of silt, grayish orange pink (5 YR 7/2); 
piece of carbon like material black (N l/O). 

3 5-8  4' SAMPLE 
BH05890308 
BH05890308D 

9 5-12 7' SAMPLE 
8H058990913 
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W SAMPI rc rni I FPFD 
E E  P- LI THOLOGl C DESCRlPllON OH UllltK ItSlS 
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PERFORMED 
=Ew 

E O  $$ c 3 J  

13 5-15 5'  SAMPLE 
Recovered 2 1/2 0' = 105% 
SANDY CLAY- pate yelloulsh orange (10 YR 8/61, 35% 
sand, very plasticI consolidated, sand unsorted, 
subangular to subrounded, coarse, mlst 

15 5-17 5 '  SAMPLE 
Recovered 2 0/2 0' = 100% 
15 5-17 0' SANDY CLAY same as 13 5-15 5' 
17 0-17 5' GRAVEL AND SAND very pate orange (10 
YR 8/2), quartz and granite to 7 cm, broken, 
angular to subangular, semiconsol idated, sand- 
coarse, subrounded, pooriy sorted, damp 

17 5-19 5'  SAMPLE 
Recovered 1 6/2 0' = 80% 
GRAVEL AND SAND same as 15 5-17 5' except more 
gravel 

19 5-21 5' SAMPLE 
Recovered 1 2/2 O n =  60% 
19 5-20 1 '  
20 1-20 7' SAND llght broun ( 5  YR 6/4), some 
gravel 20-25%, quartz1 te, subanguiar to angular, 
sand moderately sorted, quartz, subrounded, 1 5 to 
- 5 phi, very wet 

GRAVEL AND SAND same as 17 0-17 5' 

13 5-17 0' SAMPLE 
BH05891317 

1993' 



WELL NO 05-89/8H05 LOG OF BORCHOLE PAGE 4 OF L 

LITHOLOGIC DESCRlPllON 
SAMPLES COLLECTED 

OR OlHFR TESTS 
PERF WiMED 

21 5-23 5 SAMPLE 
Recovered 2 0/2.0' = 100%. 
GRAVEL AND SAND mediun broun (5 YR 4/4) ,  
moderately consolidated, quartzite and K-feldspar 
to 3 cm; subangular to angular, broken up, sand, 
poorly sorted, quartz, 5 to - 5 phi; very wet 

23 5-25 5' SAMPLE 
Recovered 2 0 / 2  0' = 100% 
GRAVEL AND SAND same as 21 5-23 5' except small 
portion of clay in shoe dusky yellou ( 5 . Y  6/41, 
uet 

25 5-26 0' SAMPLE 
Recovered 0 5/0 5' = 100% 
GRAVEL AND SAND same as 23 5-25 5 '  

26 0-28 O'SAHPLE 
Recovered 2 0/2 0' = 100%. 
GRAVEL AND SAND same as 25.5-26 0' except not as 
net. 

17 0-23 0' SAMPLE 
EH05891723 

23 5-25 5'  SAMPLE 
Eli05892325 
EH05890222FB 



WELL NO 115-F(9/RHOfj LOG OF BOREHOLE 
s? 

t 

a x 
... 
F i E  Y a LITHOLOGIC DESCRIPTION 

o_ 

Q W  
e59 Cf-JC 

28 0-30 0' SAMPLE 
Recovered 1 75/2 O r  = 87 5% 
GRAVEL AND SAND same as 25 5-26 0' very wet 

30.0-31 5 '  SAMPLE 
Recovered 1 0/1 5' = 66% 
Drilled to 31 0, lost sample, uent back in with a 
catcher; pushed down 0 5' Recovered 1 0' of 
CLAYSTONE, and noticed a change in drilling at 
30.5' Called contact of Arapahoe Formation at 
30.5' 
CLAYSTONE mediun light gray (N 6/01, with mottles 
moderate yellou (5 Y 7/61, plastic, consolidated, 
damp. 

31 5-33 0 SAMPLE 
Recovered 1 3/1 5' = 86% 

TOTAL DEPTH WITH PLOPPER = 33 51' 

PAGE 5 OF 5 

sAwt rq rni I m - n  
OR OItIER TESTS 

PERFORMED 

25 5-30 0' SAMPLE 
BH05892530 
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SAMPLES COLLECTED 
OR OlHER TESTS 

PERFORMED 
LlTHOLOGl C DESCRIP TlON 0 41 

a 
I W  

6 2  
4 -  

so, 3E 

LOCATION Rocky Flats Plant, -Backaround 
COORDINATES N42256 66 E21 069 70 (RFP) 
TOTAL DEPTH 357' 

DRILLING COMPANY Bodes Brothers 
DATE DRILLED February 28. 1989 (03 /09 /89) . ~ .  - 
DRILLING METHOD Hdlow Stem Auaer 
LOGGED BY  K E Mller (P.M. $JJ-&) 

GEOLOGIST 

BOREHOLE/WELL NO 06-89hH06-89 
GROUND SURFACE ELEVATION 5960 I' 
WATER LEVEL ENCOUNTERED 72.9' 

STATIC 21 91' (6/7/89) 
DRILLER K Parka: td Bok- 
DRILLING FLUID None 
CHECKED BY &MW 

HELPER T Rorhgtec K uartrn 

SITE'M ANAGER 

CEARP MANAGER 
COMMENTS 

scheme. BH06-89 was offset and redrilled from 00' to 3 0' in a comoosite 
Too 10' removed with shovel and discarded prior to sarnplina. 

sample of that interval 

9 in thp 

REDRILL 

TOPS01 L 

0 0-1 5' SAMPLE 
Recovered 0 8/1 5' = 53% 
0 0-0 8' ORGANIC SILT grayish broun (5 YR 3/21, 
non-stratified, 95% gravel, poorly sorted, 
pebbles, cobbles, slightly moist 

ROCKY FLATS ALLUVIUM 

1 5-3 0' SAMPLE 
Recovered 0 4/1 5' = 27% 
1 5-1 9, CLAY dark reddish broun (10 R 3/4), 
blocky, large quartzite boulder, weathered pebbles 
throughout, gravel, poorly sorted, no reaction 
with HCL, stiff, moist 

TOTAL DEPTH = 3 0' 

ROCKY FLATS ALLUVIUM 

1 0-2 8' SAMPLE 
Recovered 1 7/1 8' = 94% 
GRAVELLY CLAY dark reddish broun (10 R 3/4), 
trace sand, consolidated, plastic, quartzite to 3 
cm, subangular, damp 

2 8-4 5' SAMPLE 
Recovered 1 7/1 7' = 100% 
GRAVELLY CLAY same as 1 0-2 8' except more gravel 
and bigger cobbles of quartzite, very dry 

BH06890003FB 

1 0-4 5' SAMPLE 
BH06890104 

PAGE 1 OF 5 



M I L  NO - LOG OF BOREHOLE 

LITHOLOGIC DESCRIPTION 

PAGE 2 O F 5  

SAMPLES COLLECTED 
Of? OTHER TESTS 

PERFORMED 

4 5-5 9' SAMPLE 
Recovered 1 6/1 4' = 114%. 
GRAVEL grayish orange pink (10 YR 8/21, quartzite 
to 6 cm, angular: broken: trace silt, sand: 
unsorted: coarse, dry. 

Recovered 1 2/2.0' = 60%. 
GRAVEL. same as 4 5-5.9' except more sand and 
silt, dry 

Recovered 1 3/2 0' = 65%. 
GRAVEL same as 4 5-5.9' except smell tens of clay 
dark yellouish brown (10 Y R  4/21. plastic, 
consolidated, dry 

5 9-7 9' SAMPLE 

7 9-9 9' SAMPLE 

9 9-11 9' SAMPLE 
Recovered 2 2/2.08 = 110%. 
9 9-10 8' SANDY CLAY: moderate yellowish brown 
(10 YR 3/41, sand: well sorted, 1 5-1 0 phi, 
subangular, rounded: damp. 
10 8-11 9' SANDY GRAVEL. moderate brown (5 YR 
4/41, sand: poorly sorted: unconsolidated, damp. 

1 1  9-13 9' SAMPLE 
Recovered 1 7/2.0, = 85% 
SANDY GRAVEL same as 10 8-11 9' 

4 5-9 2' SAMPLE 
BHO6890410 

9 9-15 9' SAMPLE 
8H06891016 
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OR OTHER TLSTS 

PERFORMED 

PAGE 3 O F 5  

13 9-15 9' SAMPLE 
Recovered 2 2/2 0' = 110%. 
SANDY GRAVEL same as 10 8-11 9' except more silt, 
moist 

15 9-17 9' SAMPLE 
Recovered 2 2/2 0' = 110% 
CLAY pale olive (10 Y 6/2), uith mottles of 
moderate yellou (5 Y 7/61. trace gravel, sand; 
gravel, quartzite to 2 cm, angular; broken sand, 
quartz, subrounded, consolidated, plastic, damp 

17 9-19 9' SAMPLE 
Recovered 2 2/2 0' = 110% 
SANDY CLAYEY GRAVEL moderate brom (5 YR 4 / 4 ) ,  
grading to pale olive (10 Y 6/2); sand poorly 
sorted, subrounded to subangular; quartz; Clay, 
plastic, consolidated, gravel 60%, quartzite; some 
ueathering; moist 

19 9-21 9' SAMPLE 
Recovered 1 2/2 0' = 60% 
SANDY CLAYEY GRAVEL same as 17 9-19 9' 

15 9-17 9' SAMPLE 
BH06891618 

17 9-23 9' SAMPLE 
BH06891824 



NELL NO 06-a9/~~06-89 LOG OF BOREHOLE PAGE 4 OF 5 

21 9-23 9' SAMPLE 
Recovered 2 0/2 0' = 100% 
SANDY CLAYEY GRAVEL same as 17 9-19 9' except wet 
at 22.9' 

23 9-25 9' SAMPLE 
Recovered 1 9/2 0' = 95% 
SAND AND GRAVEL pale olive (10 Y 6/21, trace 
clay, poorly sorted, moderately consolidated, 
quartzite, K-feldspar, subangular, sand 1 0 to - 5 
phi, coarse to fine, quartz, saturated 

25 9-27 9' SAMPLE 
Recovered 0 912 0' = 45% 
SAND AND GRAVEL same as 23 9-25 9' 

27 9-29 9' SAMPLE 
Recovered 1 5/2 0' = 75% 
SAND AND GRAVEL same as 23 9-25 9' except SOme 
clay at tip 

SAMPl E< cnLl W E D  
OR OTHER TESTS 

PERFORMED 

21 91' 

229' 

23 9-29 4' SAMPLE 
MI06892430 
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29 9-32 4' SAMPLE 
29 9-30 6' SAND AND GRAVEL same as 27 9-29 9' 

30.6-31 3' CLAYSTONE dusky yellou (5 Y 6 / 4 ) ,  
consolidated, plastic, damp 

Recovered 2 0 /1  5' = 125% 
SILTY CLAYSTONE pale olive (10 Y 6/21,  plastic, 
consolidated, damp 

32 4-33 9' SAMPLE 

33 9-34 9' SAMPLE 
Recovered 2 0/1 0' = 200% 
SILTY CLAYSTONE same as 32 4-33 9' 

34 9-35 9' SAMPLE 
Recovered 2 2/1 0' = 220% 
SILTY CLAYSTONE same as 32.4-33 9' 

TOTAL DEPTH WITH PLOPPER 35 7' 

PAGE 5 OF 5 

SAMPLES COLLECTED 
OR OfiiER TESTS 

PERFORMED 



LOG OF BOREHOLE 

- c 
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SAMPLES COLLECTED 

PERFORMED 
LITHOLOGIC DESCRlPTlON OR OTHER TESTS 

0 !3 
4 -  =Ew 

(r 
1 1  + a  

55.2 ZE 

QA BY/DATE QA~ fl-* / 

LOCAllON Rocky Flats Plant, Backsround 
COORDINATES N4278102 E21921 46 (RFP) 
TOTAL DEPTH 344'  

DRILLING COMPANY Boyles Brothers 
DATE DRILLED March 1, 1989 (03/08/89) 
DRILLING METHOD Hollow Stem Auger 
LOGGED BY K E Miller (PM Smith) 

GEOLOGl ST 

STATIC 19 12' (6 /S /8S\ 

DRILLING m D  None 
CHECKED BY 

SITE MANAGER 

CEARP MANAGER 
COM M EN TS Upper 10' soil removed and discarded, not sampled 

Due to chanqes in the samplinq scheme, BH07-89 was offset and redrilled from 00'-30' 
in order to obtoin o composite sample of that interval 

0- 

1 

2 

3 

4 

REDRILL 

TOPS01 L 

0 0-1 5' SAMPLE 
Recovered 1 4/1 5' = 93% 
0 - 0 - 0  2' SILTY SANDY CLAY grayish brown (5 YR 
2/21, grass, roots, vegetation, unconsolidated, 
gravel l y ,  pebbles, moist 

ROCKY FLATS ALLUVIUM 

0 2-1 4' SILTY SANDY CLAY dark reddish brown 
R 3/4), sandy, unconsolidated grading into f 
plastic clay, dry 

1 5-3 0' SAMPLE 
Recovered 1 4/1 5, = 93% 
1 5-2 9, SILTY SANDY CLAY same as above 

TOTAL DEPTH = 3 0' 

10 
rm 

ROCKY FLATS ALLUVIUM 

1 0-3 0' SAMPLE 
Recovered 1 7/2 0 ,  = 85% 
GRAVELLY CLAY dark reddish brown (10 R 3/41, - ... ~ _ _  
gravel, quartzite to 3 cm, subangular, 
consolidated, plastic, trace silt, caliche at tip, 
strong HCl reaction, damp 

3 0-5 0' SAMPLE 
Recovered 1 6/2 0 ,  = 80% 
CALICHE moderate orange pink (10 R 7/41, SOme - .  
gravel, 25%' quartz i te, subangular, 
unconsolidated, strong HCl reaction, very dry 

0 0-2 9' SAMPLE 
BH07890003 

1 0-2 7' SAMPLE 
BH07890103 

3 0-6 3' SAMPLE 
BH07890306 

PAGE 1 OF 5 
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WELL NO - E H O ~ - B ~  LOG OF BOREHOLE PAGE 3 OF 

LITHOLOGIC DESCRIPTION 
SAMPLES rnl1 E C m  
OH UIHEK ItSlS 

PERFORMED 

5 0-6 5' SAMPLE 
Recovered 1 6/1 5' = 106%. 
5 0-6 3' CALICHE same as 3 0-5.0' 
6 3-6 5' SAND AND GRAVEL pate fed (10 R 6/21, 
approximately 50%/50%, trace si L t, unconsol idated, 
angular pieces of quartzite; sand; subangular to 
rounded, very dry 

6 5-8 0' SAMPLE 
Recovered 1 5/1 5' = 100% 
6 5-7 5' SAND AND GRAVEL same as 6 3-6 5' except 
trace clay; slight effervescence. 
7 5-8 0' GRAVEL grayish orange pink (10 R 8/2), 
trace silt and sand; gravel 85%; quartzite; 
subangular, unconsolidated; very dry 

8 0-10 0' SAMPLE 
Recovered 0 0 / 2  0' = 0%. 
Encountered iarge cobbles; lost recovery due to 
hard drilling; no cuttings. 

10 0-12 0' SAMPLE 
Recovered 0 3/2 0' = 15%. 
SAND AND GRAVEL same as 6 3-6.5' 

12.0-14 0' SAMPLE 
Recovered 1 5/2 0' = 75%. 
GRAVELLY SAND. derate yellouish brown (10 YR 
5/41, trace silt, gravel to 5 cm; quartzite; sand; 
subrounded, 2 0-0  0 phi, unconsolidated, dry 

6 3-10 3' SAMPLE 
BH07890612 

12 0-17 7' SAMPLE 
BH07891218 



WELL NO 07-89/8H07-89 LOG OF BOREHOLE PAGE 3 OF 5 
h 

t 
-4 

E 
SAMPLES rnl LECTTD 

PERFORMED 
E E  a LI THOLOGI C DESCRlPTlON OR OTHER TESTS 

k! 0 

Q W  
8 3  

14 0-16 0' SAMPLE 
Recovered 1 912 0' = 95% 
GRAVELLY SANDY CLAY dusky yellow (5 Y 6/41, 
grading to grayish orange (10 YR 7/4), large 
quartzite to 5 cm, subangular, sand, poorly 
sorted, subangu 1 ar , unconsol 1 dated, damp 

16 0-18 0' SAMPLE 
Recovered 1 7/2 0' = 85%. 
GRAVELLY SANDY CLAY same as 14 0-16 0' except 
darker, moderate broun (5 YR 4/41 

18 0-20 0' SAMPLE 
Recovered 0 6/2 0' = 30% 
GRAVELLY SANDY CLAY same as 14 0-16 0' except 
trace silt 

20 0-22 0' SAMPLE 
Recovered 1 0/2 0' = SO% 
GRAVEL AND SAND moderate broun (5 YR 4/41, 
quartzite and K-feldspar to 3 cm, subangular, 
broken, sand, unsorted, coarse to fine quartz, 
subangular to subrounded, semiconsolidated, wet 

18 0-23 0' SAMPLE 
BH07891824 

1912' 

v 200' 
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LlTHOLoGlC DESCRlPTlON 
0 t 

W 

MLL NO LOG OF BOREHOLE PAGE 4 OF 5~ 

SAMPLES COLLECTED 
OR OTHER TESTS 

PERFORMED 

22 0-24 0' SAMPLE 
Recovered 1 0/2 0' = 50% 
GRAVEL AND SAND same as 20 0-22 0' 

24 0-26 0' SAMPLE 
Recovered 2 0/2.0' = 100% 
GRAVEL AND SAND same as 20 0-22 0' 

26 0-28 0' SAMPLE 
Recovered 1 5/2 0' = 75% 
26 0-27 1' 
27 1-27 5' CLAYEY SAND moderate yellouish broun 
(10 YR 5/4), coarse to fine sand,, subrounded, 
quartz, 2 0-1 0 phi, consolidated, wet 

GRAVEL AND SAND same as 20 0-22 0' 

28 0-30 0' SAMPLE 
Recovered 0 0/2 0'  = 0% 
CLAYSTONE dusky yellou (5 Y 6/4), plastlc, 
consolidated, damp 
Note Small piece of claystone in sample run, 
drilling change at 28 0' 

24 0-26 0' SAMPLE 
BH07892426 



LOG OF BOREHOLE PAGE 5 OF .fi 
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SAMPLES COLLECTED 
OR OTHER TESTS 

PERFORMED 
LlTHOLOGl C DESCRlPllON 0 3 

L; 
v 

E 2  n 
ec3 ZE 9 so, mi.= 

30 0-31 0' SAMPLE 
Recovered 1 6/1 0' = 160% 
CLAYSTONE dusky yellow (5 Y 6/41: some mottling 
of  dark yellowish orange (10 Y R  6/6), plastic, 
consolidated, damp. 

31 0-32 0' SAMPLE 
Recovered 1 611 0' = 160% 
CLAYSTONE same as 30 0-31.0' except more silt 

Recovered 1 6/1 0' = 160%. 
CLAYSTONE same as 30 0-31 0' except more silt 

32 0-33 0' SAMPLE 

33 0-40 0' SAMPLE 
Recovered 1 4/1.0' = 140%. 
CLAYSTONE same as 30.0-31 0' 

TOTAL DEPTH = 34 4' 



LOG OF BOREHOLE 

cc-. 
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LITHOLOGIC DESCRIPTION 4: 0 .. 
0- Uc3 
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SAMPL ES COLLECTED 
OR OTHER TFSTS 

PERFORMED 

REDRILL 

TOPS01 L 

0 0-1 5' SAMPLE 
Recovered 1 1 / 1  5' = 73% 
0 0-0  3' SILTY CLAY gray brown (5 YR 3/2), 
organic, vegetation, silty, roots, moist 
0 3-1 1' GRAVELLY CLAY dark reddish brown (10 R 
3/41, sandy, broken quartzose boulder, moist 

1 5-3 0' SAMPLE 
Recovered 0 6/1 5' 40% 
1 5-2 1' GRAVELLY CLAY same as above, large 
boulder (0 2') quartzose in bottom 

TOTAL DEPTH = 3 0' 

ROCKY FLATS ALLUVIUM 

1 0-2 3' SAMPLE 
Recovered 1 112 3' = 48% 
SANDY SILTY CLAY dark reddish brown (10 R 3/4), 
(25%) coarse to fine quartzose sand, some (20%) 
coarse to fine quartzose gravel, subangular to 
subrounded, poorly sorted, unconsolidated, 
massive, no HCl reaction, mist 

2 3-4 3' SAMPLE 
Recovered 1 5/2 0' = 75% 
SANDY SILTY CLAY AND GRAVEL moderate brown (5 YR 
4/4, 3/4), (25%) coarse to fine quartzose sand, 
(40%) coarse to fine quartzose gravel, subangular, 
poorly sorted, monsoladated, massive, no HCL 
reaction, moist 

0 0-2 1' SAMPLE 
BH08890003 

1 0-6 1' SAMPLE 
8H08890106 
BH08890 1 OM) 
BH08890306FB 

'AGE 1 OF 4 



LOG OF F30RCllOLE 

4 3-6 3' SAMPLE 
Recovered 1 8/2 0' = 90% 
SANDY SILTY CLAY AND GRAVEL moderate brown (5 YR 
4 / 4 ,  5 / 4 ,  3/41, same as above 

6 3-8 3' SAMPLE 
Recovered 0 812 0' = 40%. 
SILTY SAND AND GRAVEL. moderate brown (5 YR 4 / 4 ) ,  
(25%) silt; (50%) coarse to fine quartzose sand; 
(35%) coarse to fine quartzose gravel, subangular 
to subrounded; poorly sorted; unconsol idated, 
massive; no HCl reaction, moist 

8 3-10 3' SAMPLE 
Recovered 1 0/2.0' = 50% 
SILTY SAND moderate brow (5 YR 4 / 4 ) ,  (25%) silt, 
some (20%) coarse to fine quartzose gravel; (55%) 
coarse to fine quartzose sand; subrounded to 
subangular, poorly sorted, unconsolidated; 
massive, no HCL reactton; moist. 

10 3-12 3' SAMPLE 
Recovered 0 9/2.0' = 45%. 
SILTY SAND: same as above 

12 3-14 3' SAMPLE 
Recovered 1 4/2.0f = 70% 
SILTY SAND. same as above 

PAGE 3 OF 4 

SAMPLES COLLECTED 
OR OTFlER TESTS 

PERFORMED 

8 3-13 7' SAMPLE 
BH08890814 



WELL NO - H 08-R9 LOG Or COREHOLE PAGE 3 OF 4 

LITHOLOGIC DESCRIPTION 
pnrrn  rs rni I rvrD 
UK IJllltR lE515 

PERFORMED 

14 3-16 3' SAMPLE 
Recovered 0 9/2 0' = 45% 
SILTY SAND AND GRAVEL dark yellonish brown (10 YR 
4/21, (50%) coarse to fine quartzose sand, (35%) 
coarse to fine quartzose gravel, subangular to 
subrounded, poorly sorted, unconsolidated, 
massive, no HCL reaction, mist 

16 3-18 3' SAMPLE 
Recovered 0 7/2 0' = 35% .~~ ~ 

SILTY SAND AND GRAVEL 
s a  as above, very mist 

moderate broun (5 YR 4/4), 

18 3-20 3' SAMPLE 
Recovered 1 0/2.0' = 50%. 
SILTY SAND same as above, Less gravel (20%), net 

20 3-22 3' SAMPLE 
Recovered 0 9/2 0' = 45% 
SILTY SAND AND GRAVEL 
same as 14 3-16 3',  net 

moderate bronn (5 YR 414). 

14 3-19 3' SAMPLE 
BH08891420 

20 3-21 2' SAMPLE 
01108892022 

183' 

1891' 



p -"- / ,/ 22.3-24 3' SAMPLE 
Recovered 1 6/2 0' = 80%. 
22.3-22 8' SILTY SAND AND GRAVEL same as 20 3- 
22 3', wet 

22.8-24 3' SILTY CLAYSTONE. mediun Light gray (N 
6/0), trace (5x1 fine sand; slightly mottled; 
massive, mediun plasticity, no HCL reaction, 
molSt 

24 3-26 3' SAMPLE 
Recovered 2 2/2 0 = 110% 
SILTY CLAYSTONE. mediun Light gray (N 6/01 and 
moderate brown (5 YR 4 / 4 ) ,  heavily mottled, same 
as above 

26 3-27 8' SAMPLE 
Recovered 2 0/2 0' = 100% 
SILTY CLAYSTONE mediun dark gray (N 4 / 0 ) ,  trace 
(< 5%) fine sand, Lou plasticity, not mottled, 
same as above. 

TOTAL DEPTH = 27 8' 
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a 40 
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1 1  
t - a  

4 BOREHnLE/WELL NO 09-89/Bti10-89 
GROUND SURFACE ELEVAlION 5883 1' 

COORDINATES N42,275 09 €24,169 13 (RFP) WATER LEVEL ENCOUNTERED None 
TOTAL DEPTH 19 55' STATIC None (4/19/89) 

DRILLING COMPANY Bodes Brothers DRILLING FLUID None 
DAiE DRILLED March 2, 1989 (03/09/89) CHECKED BY -q&u h m  

LOGGED BY K W Van Allen (P M Smith) 

COMMENTS wer 10' sol removed and discarded, not samDled 

DRILLER R Sharp, M Bokw HELPER P Mesa. K Mortm 

DRILLING METHOD Hollow Stem Auqer d SITE MANAGER 

GEOLOGIST CEARP MANAGER 

Due to chanqes in the somplinq scheme, EH10-89 was offset and redrilled from 0 0-3 0' in order 
to obtain a composite sample of that inter~al 

SAMPLES COLLECTED 

PERFORMED 
LITHOLOGIC DESCRIPTION OR OTHER TESTS 

REDR I LL 

TOPSOI L 

0 0-1 5' SAMPLE 
Recovered 1 5/1 5' = 100% 
0 0-0 75' ORGANIC SILT brownish black (5 YR 
2/1), unconsolidated, dry 

COLLUVIUM 

0 75-1 5' SILTY SANDY CLAY very dusky red (10 R 
2/2), cobbles, quartzose pebbles, unconsolidated, 
soft 

1 5-3 0' SAMPLE 
Recovered 1 1/1 5' = 73% 
1 5-3 0 SANDY SILTY CLAY same as above 

TOTAL DEPTH = 3 0' 

TOPSOI L 

1 0-2 5' SAMPLE 
Recovered 2 1/1 5' = 114% 
1 0-1 5' SILTY CLAY very dark dusky red (10 R 
2/21, some (20%) coarse to fine quartzose sand, 
roots, mediun plasticity, moist 

COLLUVIUM 

1 5-2 5' SILTY CLAY grayish broun (5 YR 3/21, 
some (20%) coarse to fine quartzose sand, medium 
plasticity, no HCL reaction, moist 

0 0-2 6' SAMPLE 
BH10890003 

1 0-6 5' SAMPLE 
BH10890106 
BH10890106D 

PAGE 1 OF 3 
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2 5-4 5' SAMPLE 
Recovered 2 1/2 0' = 105% 
SILTY CLAY moderate brown (5 Y R  4/4), some (20%) 
coarse to fine quartzose sand, trace (10%) coarse 
to fine quartzose gravel, subrowled to 
subangular, massive, unconsolidated, no HCL 
reaction, moist 

4 5-6 5' SAMPLE 
Recovered 2 2/2 0' = 110% 
SILTY CLAY same as above except slightly mottled, 
moist 

6 5-8 5' SAMPLE 
Recovered 2 1/2 0' = 105% 
6.5-7 5' SILTY CLAY same as above, moist 

7 5-8 5' SANDY SILTY CLAYSTONE dusky yellow (5 Y 
6/4), and light olive gray (5 Y 5/2), (30%) fine 
sand, mottled; low plasticity, moist 

8 5-10 5' SAMPLE 
Recovered 2 0/2 0' = 100% 
8 5-10 0' SANDY SILTY CLAYSTONE same as above, 
mol St 
10.0-10 5' SILTY CLAYSTONE mediun gray (N 5/0), 
trace fine sand, consolidated, massive, no HCl 
reaction, moist 

Recovered 2 1/2 0' = 105% 
SILTY CLAYSTONE mediun dark gray (N 4/0), and 
dark gray (N 3 / 0 ) ,  trace fine sand, occasional 
root fossils, coal inclusions, consolidated, 
massive, no HCl reaction, mist 

10 5-12 5' SAMPLE 

PAGE 2 O F 3  

SAMRES COLLECTED 
OR OMEf? TESTS 

PERFORMED 

7 5-13 5' SAMPLE 
BH10890713 
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0 2 E E  a 
u u  =Ew 
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12 5-14 5 SAMPLE 
Recovered 2.0/2.0‘ = 100% 
SILTY CLAYSTONE olive gray (5 Y 4/1), trace fine 
sand; consolidated; massive, no HCL reaction, 
mOlSt 

14 5-16 5’ SAMPLE 
Recovered 2 2/2 0’ = 110%. 
14 5-15 7 ‘  SILTY CLAYSTONE: same as above, moist. 
15 7-16 5 ’ .  SILTY CLAYSTONE: mediun dark gray (N 
4 / 0 ) ,  and moderate broun (5 YR 3 / 4 ) ;  trace fine 
sand; slightly fissi Le; stightly carbonaceous; 
consolidated, mist. 

16 5-18 5’ SAMPLE 
Recovered 2 1/2 0‘ = 105%. 
SILTY CLAYSTONE olive gray (5 Y 4/1), trace fine 
sand, (10x1, consolidated, massive; no HCL 
reactions; moist 

18 5-19 5’ SAMPLE 
Recovered 1 3/1 0’ = 130%. 
SILTY CLAYSTONE. same as above; mist 

TOTAL DEPTH = 19 55’ 

13 5-19 5’ SAMPLE 
8110891319 



LOG OF BOREHOLE 

n 
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LL 
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a s 

QA RY/I)ATE &G,/fl- w/& -21- %L7 BOREHOLE/WELL NO E"-- 89 
LOCATION Rocky Flats Plant, Background GROUND SURFACE ELEVAION 5920 8' 
COORDINAlFS N43,725 60 E23.447 44 (RFf') WATER LLML ENCOUNTFRED 16 5' 
lOlAL DEPTH 245' 

DRILLING COMPANY Boyies Brothers 
DATE DRILLED March 2, 1989 (03/08/89) m- 

LOGGED BY K E. Miller, (P M Smith) 

STATIC N/A 
DRILLER K Porker; M Baker HELPER T Rodriguez, K Hartm 

DRILLING METHOD Hollow Stem Auger SITE MANAGER 

GEOLOGIST CEARP MANAGER 

SAMPLES COLLECTED 
OR OTHER TESTS 

PERFORMED 

W 
-J 
0- LITHOLOGIC DESCRlP ION 

u 
1 1  

QU I W  
k - c L  

?52 SE 

REDRILL 

TOPSOIL 

0 0-1 5' SAMPLE 
Recovered 0 95/1 5 '  = 63% 
0 0-0 85' SILTY CLAY grayish broun (5 YR 3/21, 
organic, vegetation, grass, roots, quartzose 
boulders (4mn), moist 

ROCKY FLATS ALLUVIUM 

0 85-0 95' SANDY CLAY dusky broun (5 YR 2/21, 
gravel ly, unconsolidated, trace sand (<lo%), 
moist 

1 5-3 0 SAMPLE 
Recovered 1 3/1 5' = 86% 
1 5-2 8' GRAVEL dusky broun (5 YR 2/21, 
gravelly, quartzose pebbles 80% (3-4m1, some sand 
and clay, unconsolidated, i ron stained, mist 

TOTAL DEPTH = 3 0' 

ROCKY FLATS ALLUVIUM 

1 0-3 0' SAMPLE 
Recovered 1 8/2 0' = 90% 
GRAVELLY CLAY very dusky red (10 R 2/2), to dark 
reddish broun (10 R 3/41, 25% gravel, quartzite, 
some roots and vegetation, clay, plastic, 
consolidated, damp 

0 0-2 8' SAMPLE 
BH09890003 

1 0 - 4  0' SAMPLE 
BH09890104 
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SAMPLES COlLEClED 
E E  a LITHOLOGIC DESCRlPTlON OR OTHER KSIS 

t 

2 8 5  SE PERFORMED 

5 0 v 

u u  =Ew 

, 

3 0-5 0' SAMPLE 
Recovered 1 9i2 0' = 95% 
3 0 -4  01 same as I 0-3 01  except 
less gravel 
4 0-4  9' GRAVEL moderate orange pink (10 R 7/41, 
ueathered quartzite to 5 cm, angular, broken, 
trace siLt, unconsolidated, dry 

GRAVELLY CLAY 

5 0-7 0' SAMPLE 
Recovered 2 1/2 0' = 105% 
GRAVEL AND SAND grayish orange (10 Y R  7/41, to  
moderate orange pink (10 R 7/41, trace clay, 
quartzite and K-feldspar to 4 cm, subangular to 
angular, sand--coarse to fine-grained; poorly 
sorted, 2 0 to - 5 phi quartz, strong reaction to 
HCI, unconsolidated, dry 

7 0-9 0' SAMPLE 
Recovered 2 1/2 0' = 105% 
GRAVEL AND SAND same as 5 0-7 0' 

9 0-10 0' SAMPLE 
Recovered 0 9/1 0' = 90% 
GRAVEL AND SAND. grayish orange pink (10 R 8/2), 
trace silt, quartzite to 5 cm; broken, angular, 
sand--course to fine-grained; quartz, 
unconsolidated, no HCL reaction, dry 

10 0-12 0' SAMPLE 
Recovered 1 2/2 0' = 65% 
GRAVEL AND SAND darker grayish orange (10 YR 
7/41, same as 9 0-10 O' ,  more sand, damp 

12 0-14 0' SAMPLE 
Recovered 1 0/2 0' 50% 
GRAVEL AND SAND same as 10 0-12 0' 

4 0-9 9' SAMPLE 
BH09890410 
BH09890410D 

io 0-14 a' SAMPLE 
EH09891016 



KLL  NO LOG OF BOREHOLE 
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Ll THOLOGl C DESCRlPllON 0 3 
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E 2  Q 

u a  =Ew 
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14 0-16 0' SAMPLE 
Recovered 0 8/2 0' = 40% 
GRAVEL AND SAND same as 10 0-12 0 ' .  more sand, 
slightly uet 

16 0-18 0' SAMPLE 
Recovered 0 7/2 0' = 35% .~~ ~ 

16 0-16 5' same as 10 0-12 o', 
uet 
16 5-16 7' CLAYEY SAND pale olive (10 Y 6/2), 
uetl sorted, fine-grained, consolidated, moist 

G R h E L  AND SAND 

18 0-20 0' SAMPLE 
Recovered 0 4/2 0' = 20% 
GRAVEL AND SAND same as 16 0-16 5' ,  uet 

20 0-22 5' SAMPLE 
Recovered 0 0/2 5' = 0% 
20.0-22 0 ,  no sample recovered 

PAGE .T OF .4. 

SAMPLES rOLLECTE0 
OR OTHER TESTS 

PERFORMED 

16 0-18 4 '  SAMPLE 
BH09891620 

165' 



WELL NO BH09-89 
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W 

LIJ 
Q 

LOG OF BORtHOLE 

1 SAMPLES COLLEC'IED 

PERFORMED 
LlTHOLoaC DESCRIPTION OR OTHER TESTS 

Y Y 6 2  a zk' 
CJ-I m z  K O  

PAGE 4 OF 4 

- 22 0-22 5' CLAYSTONE dusky yellou ( 5  Y 6/41, 
plastic, consolidated, danp 
NOTE no method sanple tube recovery, houever, did 
collect sanple from outside of core barrel 

22 5-23 5' SAMPLE 
Recovered 0 0/1 0' = 0%. 
CLAYSTONE same as 20 0-22 Of, stuck in shoe uith - piece of quartzite. 

23 5-24 5' SAMPLE 
Recovered 0 9/1 0' = 90% 

plastic, danp. 
- CLAYSTONE pale olive (10 Y 6/2 ) ,  consolidated, 

MEASURED TOTAL DEPTH AT 24 5' 
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LOG OF BOREtiOLE 

SAMPLCS COLLECTED 

PERFORMED 
LITHOLOGIC DESCRIPTION OR OTHER TESTS 

0 5 
+ a  1 1  a 

4 -  =Ew 
80, ZE 

OA RY/DATE ~T-L &- l d  /,, -d/ -87 BOREHOLF/WELL NO t0-89/BlIl1-89 
LOCATION Ra&v FI& Plant. GROUND SURFACE ELEVATlON 5806 5' 
COORDINATES N44.655.14 F73.771 WATER LEVEL ENCOUNTERED 11 5', 29 9' 
TOTAL DEPTH 46.0' STATlC 541' (5!5/89) 

DRILLER K Parker HELPER A Bodav 
DRILLING COMPANY DRILLING FLUID None 
DATE DRILLED March 37 - 3.3 1989 CHECKED BY A W &  
DRILLING METHOD H- Slrf MANAGER 
LOGGED BY j 

GEOLOGIST CEARP MANAGER 
COMMENTS 

TOPS01 L 

0 0-2 0' SAMPLE 
Recovered 1 9/2 0' = 95% ~~ 

0 0-0 9' CLAY dusky yellowish brown (10 YR 2/2), 
abundant roots, trace very fine-grained sand, low 
plasticity, stiff, weakly cemented, mist 

COLLUVIUM 

0 9-1 9' CLAY dusky brown (5 YR 2/21, few 
scattered roots, Low plasticity, weakly cemented, 
poorly consolidated, moist 

2 0-4 0' SAMPLE 
Recovered 1 9/2 0' = 95% 
2 0-3 0' CLAY same as above 
3 0-3 9' CLAY pale brown (5 YR 5/21. caliche 
spots, low plasticity, moderately cemented, few 
scattered roots, very stiff, damp 

4 0-6 0' SAMPLE 
Recovered 2 0/2 0' = 100% 
CLAY Dale yellowish brown (10 YR 6/2) to pale 
brown (5 YR 5/21. trace gravel, well consolidated, 
low to medium plasticity, caliche spotted, very 
stiff, damp 

e 
7 PAGE 1 OF 



‘ 0  

LI TIIOILOGIC DESCRIPTION 
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6 0-8 0 ‘  SAMPLE 
Recovered 1 8/2.0’ = 90%. 
CLAY same as above, some spots of iron oxide 
s tai ni ng . 
8 0-10 0’ SAMPLE 
Recovered 2 012 0‘ = 100% 
CLAY- grayish brown (5 YR 3/2) with moderate iron 
oxide stains, spots of dusky brown (5 YR 2/21 
lignite deposits; mediun plasticity; moderately 
cemented, very stiff, damp 

10 0-12 0‘ SAMPLE 
Recovered 1 7/2 0’ = 85% 
CLAY brownish gray (5 YR 4/1) to light olive gray 
(5 Y 5/21, iron oxide staining, lignite spots, 
weakly cemented to highly consolidated, moderate 
brown (5 YR 4 / & )  to a dark yellowish brown (10 YR 
4/21 extremely hard conglomerate at 11.5-11 7 ’ ,  
mist to wet 

12 0-14 0‘ SAMPLE 
Recovered 2 0/2 0‘ = 100% 
CLAY light gray (N 7/01 to light olive gray (5 Y 
5/2), mediun plasticity, weakly cemented, stiff; 
somewhat blocky, severely i ron oxide stained, 
homogeneous; mist 

7 7  

5 41‘ 

11 5’ 
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WELL NO in-89/~~11- 89 LOG OF EORCHOLE PAGE 3 7 

LIJ SAMPI r? rni I Frm 
E E  (L LITHOLOGIC DESCRIPTION OR 01tKR TESlS 

--I 
- 0  

PERFORMED -:c3 s: 
so, miz 

- 
13 

14 

15 

16 

17 

18 

19 

2c 

21 

14 0-16 O f  SAMPLE 
Recovered 2 0/2 0' = 100%. 
CLAY light gray (M 7/01 to mediun light gray (M 
6/0), highly neathered displaced claystone, medim 
plasticity, iron oxide streaked; some very fine- 
grained sand; homogeneous; weakly cemented, stiff, 
m01st. 

16 0-18 0' SAMPLE 
Recovered 2 0/2 0' = 100% 
CLAY. same as above; more lignite streaks and 
strings . 
18 0-20 Of SAMPLE 
Recovered 2 0/2 O f  = 100%. 
CLAY' medik.iight gray (N 6/0) to light olive 
gray (5 Y 5/21, uith blotches of Light olive broun 
(5 Y 5/6) and moderate olive broun (5 Y 4 / 4 ) ,  
trace fine-grained sand; moderately c m t e d ;  
mediun to lou plasticity; stiff; mist 

20.0-22 0' SAMPLE 
Recovered 1 8/2.0, = 90%. 
CLAY: pale yellowish brow (10 YR 6/2), light 
brom (5 YR 5/6), iron oxide staining--pale broun 
(5 YR 5/21. mediun plasticity, ueakly 
consolidated, nunerous lignite strings and 
pockets; blocky stiff; mist. 

11119c 



WELL NO 1~1-89/BHI1-89 LOG OF BOIiEtIOLC PAGE 4 OF 7 
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W SAMM FS rnll ECTTD 
U- LI IHOLOGIC DESCRIPTION OR OlHER 1ESTS 
5 %  mt: 

--I 

PERFORMED 

22 20-23 0' SAMPLE 
Recovered 1 3/1 0' = 130%. 
CLAY same as above; light gray (N 7/0). 

23.0-25 0' SAMPLE 
Recovered 2 0/2 0' = 100%. 
CLAY Light gray (N 7/01 to mediun light gray (I 
6/01, some streaks light olive gray (5 Y 5/21; 
d i m  to highly plastic; blocky; slightly oxide 
stained, moderately cemmted; stiff; mist 

Recovered 2.0/2.01 = 100%. 
CLAY- sam as above: some very fine-grained sand; 
trace gravel (0 05-1 5mn); subrounded to 
subsngulsr; mediun to low plasticity; moist. 

Recovered 2 0/2 0' = 100%. 
CLAY. tight gray (I 7/01 to mefjiun light gray (N 
6/0), mediun t o  high plasticity; moderately 
consolidated, stiff; nunemus lignite spts, 
m1st. 

25.0-27 0' SAMPLE 

27 0-29 0' SAMPLE 
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29 0-30 0' SAMPLE 
Recovered 1 0/1 0' = 100% 
29 0-29 9' CLAY same as above, heavy lignite 
spots 
29 9-30 0' GRAVEL conglomerate gravels, non 
plastic, severely oxide stalned; highly cemented, 
ueakly consolidated, fine-grained sand, net 

30 0-32 0' SAMPLE 
Recovered 0 0 /2 .01  = 0% 

32.0-32 5' SAMPLE 
Recovered 0 O/O 5' = 0% 

32 5-33 0' SAMPLE 
Recovered 0 0/0 5' = 0% 

33.0-34 0' SAMPLE 
Recovered 0 0/1 0' = 0% 

W 

2k 
SAMPI n rot t FCTEO 

E: 0- LITHOLCUC DESCRlPTlON OR OIHER lESlS 
--1 

PERFORMED mi2 

34 0-35 0' SAMPLE 
Recovered 1 0/1 0' = 100% 
CLAYSTONE mediun gray (N 5/0) to mediun light 
gray (N 6 / 0 ) ,  mediun plastlclty, severely oxide 
stained; blocky; poorly consolidated, mediun hard, 
ueethered, moist 

Recovered 0 4/1 0' = 40% 
CLAYSTONE same as above 

35 0-36 0' SAMPLE 

36 0-37 0' SAMPLE 
Recovered 2 011 0' = 200% ~. 

CLAYSTONE sake as above 

r7 299' 

34 5-41 0' SAMPLE 
BH11893541 
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37 0-39 0' SAMPLE 
Recovered 2.0/2 0' = 100% 

SAMT? ES mi I FCKO 
LlTliOLOGlC DESCRlPTlON OR OTHER IESIS 

9 2 € i E  CL 

E53 me PERFORMED u a  
Ua 

CLAYSTONE: dark gray (N 3/01, medlun plastlclty, 
weakly cemented, blocky; mist. 

39 0-40 0' SAMPLE 
Recovered 1 3/1 0' = 130% 
CLAYSTONE: dark gray (I 3/01, medim plasticity, 
hard; moderately consolidated, danp 

40.0-42 0' SAMPLE 
Recovered 2 2/2.0t = 110% 
CLAYSTONE: same as above, dark gray (N 3/01 to 
grayish black (N 2/01 

42 0-44 0' SAMPLE 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: sam as above 

41 0-46 0' SAMPLE 
Recovered 2 0/2.0' = 100% 
CLAYSTONE -sa& as above 

11 0-46 0' SAMPLE 
8H11894146 



WELL NO 10-89/6HI 1-89 LOG OF BOREHOLE 
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18. 

49 

50 

51 

52 

TOTAL DEPTH = 46 0' 
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LOG OF COKEHOLE 
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W 
J LITHOLOGIC DESCRIPTION 
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QA BY/DATE T> 7 w k-2Py7 BOREHOLE/WEI L NO 1 1-89/81 11 2-89 
LOCATION Rockv flats Plant. Bac GROUND SURFACE ELEVATION 5826 1' 
COORDINATES N44,616 73 E20,500 44 WATER LEVEL ENCOUNTERED None 
TOTAL DEPTH 37.1' STATIC None (5/15/89) 

DRILLER M Baker HELPER K Martin 
DRILLING COMPANY &others DRILLING FLUID None 
DATE DRILLED March 77 - 7.7. 1989 
DRILLING METHOD Hollow Stern Auaer 
LOGGED BY J.E. Marks 

GEOLOGIST CEARP MANAGER 

SAMPLES COLLECTED 
OR OTHER IESTS 

PERFORMED 

COMMENTS 

TOPS01 L 

0 0-2 0' SAMPLE 
Recovered 2 1/2 0' = 105% 
0 0-0 5' CLAY dark yellowish brown (10 YR 4/2), 
abundant vegetation--roots, slight caliche cement, 
trace gravel, medium to high plasticity, 
consolidated, soft, moist 

COLLUVI UM 

0 5-2 0, SILTY CLAY same as above, Less 
vegetation--roots, mre siit, slightly drier, 
trace gravel up to 3 cm, angular, quartzite 

2 0-3 0' SAMPLE 
Recovered 1 0/1 0' = 100% 
CLAY olive gray (5 Y 4/11, (15%) silt, some 
gravel up to 4 crn, angular, quartzite, trace 
vegetat i on- - roots, some cat iche, weakly 
effervesces, consolidated, moderately hard, 
slightly moist 

3 0-5 0' SAMPLE 
Recovered 2 0/2 0' = 100% 
SlLTY CLAY dusky yellou (5 Y 6/4) to light olive 
gray (5 Y 5/21. (30%) gravel up to 6 cm, angular, 
quartzite, cobble encountered at 4 S I ,  trace 
caliche cemented, trace vegetation--roots, 
semiconsolidated, moderately hard, friable, dry 

0 0-3 0' SAMPLE 
BH12890003 

PAGE 1 OF 5 BH1289A 



e 
WELL NO 11-$9/8H 12-89 LOG OF BOREHOLE PAGE 2 OF- 

5 0-7 0' SAMPLE 
Recovered 1 8/2 0' = 90% 
SILTY CLAY dusky yellow (5 Y 6/4) to light olive 
gray (5 Y 5/2). (20%) gravel up to 5 cm, 
subrounded to angular; quartzite, no plasticity, 
consolidated yet friable, dry 

7 0-9 0' SAMPLE 
Recovered 2 012 0' = 100% 
SiLTY CLAY cight olive brown (5 Y 5/6), akndant 
gravel up to 8 cm, cobble, rounded; quartzite. 
some iron staining; trace caliche, low to mediun 
plasticity, stiff; consolidated, hard; moist to 
slightly moist 

9 0-11 0' SAMPLE 
Recovered 0 9/2 0' = 45% 
SILTY CLAY moderate yellowish brown (10 YR 5/4), 
gravel up to 6 cm, rounded to angular, quartzite; 
moderate plasticity, consolidated to semi- 
consolidated, soft, moist 

1 1  0-13 0' SAMPLE 
Recovered 1 212 0' = 60%. 
SILTY CLAY dark yellowish orange (10 YR 6/61, 
(15%) gravel up to 2 cm, subangular. quartzlte, 
trace caliche, effervesces, mediun plastlcity, 
consolidated to semi-consolidated, moderately 
soft, molSt 

9 0-15 0' SAMPLE 
~~ita90915 
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LITHOLOGIC DESCRIPION 5 E 2  a 
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8 3  SE 

15 

16 

17 

13 0-15 Of SAMPLE 
Recovered 2 3/2.0f = 115% 
SILTY CLAY same as above, moderate yellouish 
brown (10 YR 5/41 

15 0-17 0' SAMPLE. 
Recovered 2 2/2.0' = 110%. 
15.0-15 5' SILTY CLAY- same as above. 
15.5-16 0' SANDY CLAY. moderate brawn (5 YR 4/41, 
abvdant iron staining; unsorted sand (1 5-0 0 
phi), angular to subangular; (20%) gravel up to 
6 5 cm; mostly small, som cobble-sired; angular; 
quartzite; semiconsolidated; moist. 
16.0-17 0' CLAY- dark yellouish orange (10 Y R  
6/61? (10%) gravel up to 3 cm; subrounded; 
quartzite; moderate plasticity; consolidated; 
moderately hard; moist 

17 0-19 0' SAMPLE 
Recovered 1 5/2 0, = 75% 
SILTY CLAY light olive brom (5 Y 5/6); abundant 
iron staining--light brow (5 YR 5/6), iron 
stained along fractures; no gravel, consolidated; 
moderately hard; slightly moist to dry. 

19 0-21 0' SAMPLE 
Recovered 1 65/2.0' = 82.5%. 
SlLlY CLAY' Light olive gray (5 Y 5/2) to light 
olive brow (5 Y 5/61? iron stained on fractures-- 
light broun (5 YR 5/6); trace very smtl  gravel; 
quartzite and granite; stratified; no plasticity, 
consolidated; moderately hard, almost dry. 

15 0-20 65' SAMPLE 
BH12891521 
BHl2891521D 



ML NO 11-89/eH12-89 LOG OF BOREHOLE PAGE 4 O F 5  

21 0-23 0' SAMPLE 
Recovered 1 312 0, = 65% 
SILTY CLAY dark yellowish brown (10 YR 4/21, 
gravel in places up to 4 cm, subangular; granite; 
abundant iron staining in bottom 0 4'--Light brown 
(5 YR 5/61, unconsolidated, hard, slightly moist 
to dry 

23 0-25 0' SAMPLE 
Recovered 2 1/2 0' = 105%. 
23 0-23 4' SILTY CLAY same as above 

23 4-25 0' CLAYSTONE light olive gray (5 Y 5/21, 
trace iron staining--light brown (5 YR 5/6), no 
gravel; trace calciun carbonate cement; 
consolidated; hard; dry 

25 0-27 0' SAMPLE 
Recovered 1 4/2.0' = 70%. 
25.0-26 0' CLAYSTONE. Light olive gray (5 Y 5/21, 
(10%) silt, consolidated, hard, dry. 
26 0-26 4' CLAYSTONE olive gray (5 Y 312). (10%) 
silt, consolidated, hard, dry. 

27.0-29 0' SAMPLE 
Recovered 1 9/2 0' = 95% 
CLAYSTONE Light olive gray (5 Y 512). weathered 
in places-- i ron stained--moderate ye1 lowish brown 
(10 YR 5/41, mottled colors, iron carbonate 
(siderite), iron concretions up to 3 cm, 
consolidated, hard, dry 

23 4-29 4' SAMPLE 
BH12892329 
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LITHOLOGIC DESCRlPTlON 
SAMFT ES rnLLECm) 

OR O l l f R  TCSTS 
PERFORMED 

29 0-30 0' SAMPLE 
Recovered 1 9/1 0' = 190%. 
29 0-29 9' CLAYSTONE dark yellowish brown (10 YR 
4/2); (10%) silt in places, trace plant debris-- 
iron stained; akrdant iron staining; pyrite 
crystals up to 2 mn; consolidated; hard; dry. 
29.9-30 0' SANDY SILTSTONE. yellowish gray (5 Y 
8/1) to light olive gray (5 Y 6/1); very fine- 
grained sand (4.0-3.5 phi); r-; iron stalned 
pyrite specks throughout; iron stained plant 
debris--dark yellowish orange (10 YR 6/61: sane 
mica flakes; consolidated; hard; not friable; dry 

30.0-32 0' SAMPLE 
Recovered 2 0/2 0' = 100% 
SANDY SILTSTONE: same as abwe 

TOTAL DEPTH WITH PLOPPER = 32 1' 

29 0-29 9' SAMPLE 
BH12892930 

29 9-32 0' SAMPLE 
BH12893032 



LOG OF BOREHOLE 
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BORFl iOLE/WFI 1 NO nrn3-89A 
GROUND SURFACE ELEVATION 5825 6' 
WATER LEVEL ENCOUNTERED &e 

DRILLER M Baker HELPER K Martin 
DRILLING FLUID None 

TOTAL DEPTH 16.7' STAllC N/A 

ORllllNG COMPANY Bo\AesBrothers 
DATE ORlLLED Mar& 33. D89 
DRILLING METHOD m e r  

SAMPLES COLLECTED 

PERFORMED 
LITHOLOGIC DESCRIPTION OR OMER TESTS 

41 
=Iw 
a 

SE 

~~ 

LOGGED BY J.F. Mprks 
GEOLOGIST 

V 

CEARP MANAGER 
COM M EN TS f l o r 3 o u t  to & 5' of o r o m  off 

with Portlnnd T y e  I w t .  

TOPS01 L 

0 0-2  0' SAMPLE 
Recovered 1 8/2 0' = 90% 
0 0-1 1' SILTY CLAY dark yellouish brown (10 YR 
4 / 2 ) .  abundant vegetation--roots, very organic- 
rich at top, abundant gravel up to 2 cm between 
0 0,  and 0 3 ' ,  angular, quartzite, medim 
plasticity, stiff, consolidated, moist 

COLLUVIUM 

1 1-1 8' SILTY CLAY pale yellowish brown ( I O  YR 
6/2), some vegetation--roots, trace caliche 
stringers, consolidated, moderately hard, dry 

2 0-3 5' SAMPLE 
Recovered 1 7/1 5' = 113% 
2 0-2 5' SILT pale yellowish brown (10 YR 6/21, 
abundant caliche cement, effervesces, 
unconsolidated, friable, dry 
2 5-3 5' CLAYEY SILT moderate yellowish brown 
(10 YR 5 / 4 ) ,  (10%) sand, very fine-grained, 
abundant mica flakes, abundant caliche cement, 
gravel in bottom of run; subangular, quartzite, 
platy texture, consolidated, hard; dry 

Note 3 5-5 4' Drilled with center bit No 
sample taken. 

, I  
3 PAGE 1 OF 



LOG OF BOREHOLE PAGE 3 OF 3 WELL NO BH12-89A 

I I 

SAMPI-ES rnt iccm 
OR OTHER TESTS 

PERFORMED 
LITIIOLOGIC DESCRlPllON 

5 4-6 0' SAMPLE 
Recovered 0 9/0 6' = 150% 
5 4-5 6' CLAYEY SILT moderate yellouish brown 
(10 YR 5/4), caliche cement, trace gravel up to 3 
cm; angular; quartzite; dry 
5.6-6.0': CLAYEY SILT UITH CALICHE ZONE. very pale 
orange (10 YR 8/2) interlayered uith moderate 
yellouish broun (10 YR 5/4), stratified; slight 
iron staining; effervesces profusely; trace 
gravel; very fine-grained; consolidated; dry. 

Note: 6.0-7 0' Drilled uith center bit. No 
senple taken. 

7 0-9 0' SAMPLE 
Recovered 2 ll2.0' = 105%. 
7 0-7 4' CLAY. light olive gray (5 Y 5/21; (10%) 
silt; (20%) gravel at bottan; up to 4 cm; rounded; 
quartz1 te; akndant iron staining--dark yellouish 
orange (10 YR 6/61; unconsolidated, dry. 
7 4-9 0' SILTY SANDY CLAY- pale yellouish broun 
(10 YR 6/21, iron stained throughout--light broun 
(5 YR 5/61; iron stained in fracture; caliche 
cemented throughout; trace gravel up to 1 cm; 
angular; quartzite; (30%) sand; very fine-grained 
(4.0-3 0 phi), consotidated; moderately hard: dry 

9 0-11 0' SAMPLE 
Recovered 2 212.0' = 110% 
9 0-9 7' SILTY SANDY CLAY same as above. 
9 7-11 0'. SILTY SANDY CLAY- pale yellouish broun 
(10 YR 6/21 to dark yetlouish broun (10 YR 4/21, 
atandant iron staining in fractures--moderate 
reddish brow (10 R 4/6), trace gravel in places 
throughout the core; up to 1 5 un; quartzite; more 
clay toward the bottom, trace caliche cement, 
stratif red layering, consolidated, hard; dry 

Recovered 1 9/2.0t = 95%. 
SANDY SILTY CLAY same as above; less sand, more 
si Lt; laminated, stratified; abundant caliche 
cenmt, trace fine gravel throughout; smell; 
consolidated; hard, dry 

1 1  0-13 0' SAMPLE 
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13 0-14 0' SAMPLE 
Recovered 1 2/1 0' = 120%. . - - - . - - - 

SANDY S I L T Y - C L A Y :  pale yeltowlsh brown (10 YR 
6/21, iron stained in fracture--modcrate brown (5 
YR 4/4): some gravel up to 5 an throughwt; 
subranded; quartz1 te; consolidated; hard: dry 

Note: 14 0-16.2' Drilled with center blt. NO 
sanple taken. 

TOTAL DEPTH WITH PLOPPER = 16 2' 

L 



LOG OF BOREHOLE 

h 
I- 
LL 

I X  3 a LITHOLOGIC D ESCR IP I O N  
0 v 

IW  t - c l -  
0- 4a  x 255 SE 

-3 7 - 9 "/ BOREHOLC/WLL NO 1 2 -89/BH 1 3 - 89 
GROUND SURFACE ELEVATION 5859 4' 
WATER LEML ENCOUNTERED None 

STATIC None (5/15/89) 
DRILLER M Baker HELPER K Martin 

COORDINATES "44.097.75 F77.754.49 (RFP) 
TOTAL DEPTH 19 2' 

DRILLING COMPANY Bodes Brothers DRILLING FLUID None 
DATE DRILLED March 10, 1989 CHECKED BY --m-. 

LOGGED BY JE  Marks 
DRILLING MEIMOD Hollow Stem Auqer SITE M%NAGER 

GEOLOGl ST CEARP MANAGER 

SAMPLES COLLECTED 
OR OIHER TESTS 

PERFORMED 

COMMENTS 

TOPS01 L 

0 0-2 0' SAMPLE 
Recovered 1 9/2 0' = 95% 
0.0-0 5' SILTY CLAY blackish red (5 R 2/21. 5% 
subrounded quartzi te gravel, 20% vegetation roots, 
slight plasticity, unconsolidated, slightly moist 

COLLUVIUM 

0 5-1 0' GRAVELLY SILTY CLAY moderate yellowish 
brown (10 YR 5/41, subangular to subrounded 
quartzite gravel, some vegetation roots, slight 
plasticity, unconsolidated, moist 
1 0-1 9' CLAY moderate yetlowish brown (10 YR 
5/4), slightly silty, some vegetation roots, 
consolidated, slightly moist 

2 0-4 Of SAMPLE 
Recovered 2 0/2 0' = 100% 
SILTY CLAY light olive brown (5 Y 5/61, mottled 
with dark yellowish brown (10 YR 4/21. trace 
coarse sand to gravel, caliche specks and 
stringers, consolidated at bottom, slightly motst 

4 0-5 0' SAMPLE 
Recovered 1 1/1 0' = 110% 
4 0-4 6' SILTY CLAY dark yellouish brown (10 YR 
4/2), caliche stringers--very pale orange (10 YR 
8/2), some vegetation roots, consolidated, 
slightly moist 
4 6-5 0' CLAY pale yellouish brown (10 YR 6/21, 
gravel piece in shoe, up to 0 05', subrounded, 
quartzi te, caliche stringers, consolidated, hard, 
slightly mist to dry 

0 0-3 0' SAMPLE 
BH13890003 

3 0-7 0' SAMPLE 
a~i3a90307 

PAGE 1 OF 3 
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5 0-7 0' SAMPLE 
Recovered 2 1/2 0' = 105% 
SILTY CLAY light olive broun (5 Y 5/61, almost 
sandy touard bottom - -  coarse silt, rounded 
quartzite gravel piece, caliche in small 
fractures, iron stained, consolidated; slightly 
moist. 

W SAMFL FS COLI ECTCD 
E 2  a LI lHOLOGlC OESCRIPTION OR flIHER 11 STS 

-.I 
0 

PERFORMED 4 ~ 3  ZE 
E59 ulc 

7 0-9 O'SAMPLE 
Recovered 2 2/2 0' = 110% 
7 0-8 5' SANDY SILTY CLAYSTONE light olive gray 
(5 Y 5/21. iron stained--moderate broun (5 YR 
4/41, black organic specks, sandy in places: 
consolidated, slightly moist 
8 5-9 0' SILTY SANDSTONE pale yellouish broun 
(10 Y R  6/21 to light gray (N 7/01' mottled; CtaYey 
in places; iron stained, black organic specks-- 
root casts; tight, semi-consolidated; friable; 
slightly moist 

9 0-11 0' SAMPLE 
Recovered 2 1/2 0' = 105% 
9 0-9 3'. SILTY SANDSTONE S a  as above 
9 3-10 0' CLAYSTONE olive gray (5 Y 4/11, 
fissile, silty in part, organic stringers--root 
casts, no plasticity, semi-consolidated, friable; 
mol S t  
10 0-10 3' LIGNITE black (N 1/01, blocky, 
consolidated yet friable, slightly moist 
10 3-11 0'. SILTY CLAYSTONE llght olive gray (5 Y 
5/21, root casts--black and iron stained, light 
olive broun (5 Y 5/61, no plasticity, 
consolidated, moderately hard, slightly moist. 

1 1  0-13 0' SAMPLE 
Recovered 2 1/2 0' = 105% 
CLAYSTONE brownish gray (5 YR 4/11, organic in 
part--olive black (5 Y 2/1), iron stained in small 
fractures--light olive broun (5 Y 5/61, semi- 
consolidated yet friable, almost dry 

7 0-9 3' SAMPLE 
EH13890709 

10 7-15 0' SAMPLE 
EH13891015 
EH13891015D 



lo 
8 3  mc 

WELL NO 1 7-89 /m 1 .? - 89 LOG OF COREHOLE PAGE 3 OF .3 

SAMPLFS rOLLEClED 

PERFORMED 
LITHOLOGIC OESCRiPllON OR OIIiLR IESTS 

13 0-15 0' SAMPLE 
Recovered 2 1/2 Of = 105% 
CLAYSTONE. light olive gray (5 Y 5/2); iron 
stained in fractures--dark yellowish orange (10 YR 
6/6), silty in part; no plasticity; consolidated, 
moderately hard, almost dry to bone dry 

15 0-17 0' SAMPLE 
Recovered 2 2/2.Or = 110% 
SILTY CLAYSTONE. pale yellowish brown (10 YR 6/2), 
sandy in part; large 0 8' iron stained fracture-- 
moderate brow (5 YR 4/41, consolidated; dry 

17 0-19 0' SAMPLE. 
Recovered 2 2/2.0r = 110% 
17.0-18.7' SILTY CLAYSTONE Dale vel lowish brown 
(10 YR 6/21, sandy in part 'throughout, same as 
above with iron stained fractures 
18 7-19 0' SILTY SANDY CLAYSTONE Same as above, 
30% sand 

TOTAL DEPTH MEASURED UlTH TAPE = 19 2' 

15 0-19 2' SAMPLE 
B H 1 3891 5 1 9 



LOG OF BOREHOLE 

r? 
t- 
LL. 
v 

!-2 

BOREHnLE/WELL NO 13-89!Bti14 -89 
GRWNO SURFACE ELtVAlION 5846 0' 
WATFR FNCOUNERED None 

mc None (5/17/8g) 
r ' 'HELPER K Martin 

SAMPLES COLLECTED 
OR OTHER TESTS 

PERFORMED 
LITHOLOG1 C DESCRIPTION o_ 2 

(1 X I  + - a  I- 4 -  3s SE 

... ..-.. --.-- -... 
TOTAL DEPTH 70.3' STd 

ORILLFR M Bake 

CHECKED BY 4~ 
DRILLING COMPANY _~oaes Brothers 
DATE DRILLED 15 to 16. 1989 

DRILLING FLUID hw tcz 

DRILLING METHOD &jl0w stern !f *aAGER 
LOGGED BY JF. Marks 

GEOLOGIST CEARP MANAGER 
COM M EN TS 

1 

2 

TOPS01 L 

0 0-2 0' SAMPLE 
Recovered 2 OI2 0' = 100% 
0 0-1 2' S A L T Y  CLAY dusky brown (5 YR 2/21. 5% 
gravel up to 3 crn, rounded, quartzite, abundant 
vegetation roots, unconsolidated, slightly moist 

COLLUVIUM 

1 2-2 0' SILTY CLAY moderate yellowish brown (10 
YR 5/4), trace small gravel, rounded, trace 
vegetation roots, moderately plastic, 
consolidated, moderately hard, slightly moist 

2 0-4 0' SAMPLE 
Recovered 1 8/2 0' = 90% 
SILTY CLAY moderate olive brown (5 Y 4/41, trace 
small gravel, rounded, trace vegetation roots, 
caliche stringers below 3 0'--efferveses, grayish 
pink (5 R 8/21, highly reathered, moderately 
plastic, consolidated, moderately hard, slightly 
mist grades to dry with depth 

4 0-5 0' SAMPLE 
Recovered 1 4/1 0' = 140% 
SILTY CLAY light olive gray (5 Y 5/2),  iron 
stained--light olive brown (5 Y 5/61, mottled, 
abundant caliche stringers--pinkish gray (5 Y 
8/1), highly weathered, small iron nodules, trace 
vegetation roots, almost dry 

0 0-3 .O' SAMPLE 
BH14890003 

3 0-7 0' SAMPLE 
6114890307 

PAGE 1 O F 3  
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- + -  

- - -  5 0-7 0' SAMPLE - Recovered 2 3/2 0' = 115% 
5 0-5 9' SANDY CLAY medim light gray (N 6/0) 
grading to dark yellowish orange (10 YR 6/6), iron 
stained, mottled; very fine-grained sand (3.5-3 0 

- phi), subrounded; quartzose, consolidated, 
moderately hard, friable, moist. 
5 9-7 0' SILTY CLAY Light olive brown (5 Y 5/61, 
mottled, abundant caliche in fractures; 5% gravel - up to 3 cm, subrounded; quartzite; small iron 

hly weathered, slight to M) 

consolidated; moderately hard, 

- - -  

SAMPLES COLLFCTFI) 
5 LITHOLOGIC DESCRIP flON OR OTHER TESTS a 
ZW 

0 

58 52 PERFORMED 
E *  

7 0-9 O'SAMPLE 
Recovered 2 1/2 0' = 105% 
7 0-8 2' CLAY light brown (5 Y 5/6), small 
gravel pieces; subrounded to rounded, quartzite, 
iron nodules, highly weathered and oxidized, 
moderate plasticity, consolidated, moderately 
hard, mist 

8 2-9 0' SANDY CLAYSTOhE Light gray (N 7/01, 
iron stained--light olive brown (5 Y 5/61, 
mottled, 40% sand, very fine-grained (3 5-3 0 
phi), quartzose, weathered, consolidated yet 
easily friable, mist 

9 0-11 0' SAMPLE L----v/A Recovered 2 1/2 0' = 105% 
9 0-9 8' SANDY CLAYSTONE same as above 
9 8-11 0' CLAYSTONE light olive gray (5 Y 5/21, 
some iron staining--light olive brown (5 Y 5/61, 
consolidated, moderately hard, moist 

1 1  0-13 0' SAMPLE 
Recovered 2 2/2 0' = 110% 
CLAYSTONE- dark yellowish brown (10 YR 4/2); trace 
si Lt, unweathered, consolidated, moderately hard, 
mist 

B 2-14 2' SAMPLE 
BH14890814 



WLLL NO !3-89/81 II 4-89 LOG OF BOREHOLE 

13 0-15 0' SAMPLE 
Recovered 2 2/2 0' = 110% 
CLAYSTONE pale brown (5 YR 5/2), fractured yet 
m i n i m  to no staining, no plasticity, 
consolidated, moderately hard, slightly moist to 
dry 

15 0-17 0' SAMPLE 
Recovered 2.1/2.0' = 105%. 
SILTY CLAYSTONE: dusky yellou (5 Y 6 / 4 )  to light 
olive brown (5 Y 5/6), trace very fine-grained 
sand (4 0-3.5 phi), more silty and sandy touard 
the bottom; dark manganese oxide stringers--dusky 
yellouish broun (10 YR 2/21 and iron oxide in 
fractures--moderate broun (5 YR 4/4), fractured in 
part, consolidated yet moderately soft, slightly 
mOlSt. 

Note- Measured total depth ui th plopper; adjust 
depth 

17 3-19 3' SAMPLE 
Recovered 2 1/2 0' = 105% 
CLAYEY SANDSTONE AND SILTSTONE: olive gray (5 Y 
3/21. light gray (N 7/01, mottled; manganese oxide 
stain--black (N 1/01, iron stained in places--dark 
yellouish orange (10 YR 6/61, interbedded 
siltstone and sandstone, abundant sand throughout, 
oblique layering in the core; consolidated; 
moderately hard, almost dry 

19 3-20 3' SAMPLE 
Recovered 1 1/1 Of = 110% 
CLAYEY SANDSTONE AN0 SILTSTONE same as above 

TOTAL DEPTH MEASURE0 WITH PLOPPER = 20 3' 

SAMRES COLI ECTED 
OR OIHER TESlS 

PERFORMED 

14 2-17 0'  SAMPLE 
BH14891417 

17 0-20 3' SAMPLE 
8H14891720 



LOG OF BOREHOLE 

n c 
L 
Y 

F 
4 
c1 

a 

SAMPLES COLLECTED 
UMOLOaC DESCRIPTION OR OTHER TESTS u Y z Qu 

S8  zE PERFORMED 
(3-r 

QA BY/OATE qd . 4 , 4 - 2 / - $ *  BOREHOLE/WELL NO BH14-89A1 
LOCATION Rockv Flats Plant. Backaround GROUND SURFACE ELEVAION m4.6' 
COORDINATES N44,419 20 E23.550 92 (RFP) 
TOTAL OEPM 80' STATIC d / ~  

DRILLING COMPANY Bodes Brothers DRILLING FLU10 None 
DATE DRILLED March 15. 1989 CHECKED BY 1 

DRILLING MEMO Hollow Stem Auaer 
LOGGED BY JE. Marks 

COMMENTS 

WATER L M L  ENCOUNTERED None 

DRILLER M 8aker HELPER K Martn 

GEOLOGIST CEARP MANAGER 
Abandoned hole becouse of Daor recovery 

TOPSOIL - 
0 0-2 0' SAMPCE 
Recovered 2.0/2 0' = 100% 
0.0-1 2' SILTY CLAY dusky yellowish brown (10 YR 
2/21, akndant vegetation roots, slight to 
moderate plasticity, consolidated, yet soft; 
mol St 

1 2-2 0' SILTY CLAY dark yellowish brown (10 YR 
C/2), trace (5%) smell gravel, subrwnded; 
quartzite; abudant roots, consolidated; 
moderately hard; moist. 

2.0-4 0' SAMPLE 
Recovered 1 0/2.0' = 50% 
SILTY CLAY: light olive gray (5 Y 5/21, iron 
stained-- tight olive b r m  (5 Y 5/61: caliche-- 
bluish uhite (5 E 9/1), some gravel up to 3 cm; 
angular to subrounded, quartzite; vegetation 
roots; caliche in part--effervesces, moderately 
plastic, consolidated; moderately hard, slightly 
mist 

4 0-5 0' SAMPLE 
Recovered 0 0/1 0' = 0% 

PAGE 1 OF,- 
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LOG OF LOREHOLE 

5 0-7 0 '  SAMPLE 
ReCoverM 0 0 / 2  0' = 0%. 

7 0-8 0' SAMPLE 
Recovered 0.0/1.0' = 0%. 

TOTAL OECTW = 8 a' 



LOG OF BOREHOLE 

n + 
LL 

a 
!& 

v 

4 --89A2 

SAMPLES COLLECTED 

PERFORMED 
w, LlTHOLOGl C DESCRIP I O N  OR OlHER TESTS 

o_ 
1 1  + a  a 

4 -  5”  
8 2  %E 

LOCATlON Rocky Flats Plant. Backqround 
COORDINATES N44.426.56 F73.548 76 (RFP) 
TOTAL DEPTH 40’ 

DRILLING COMPANY Bodes Brothers 
~ 

DAIE DRILLED March 15, 1989 
DRILLING MEMOO Hollow Stem Auqer 
LOGGED BY JE  Marks 

GEOLOGI ST 

STATIC N/A 
DRILLER M Baker HELPER K Mortm 
DRILLING FLUID .None 

CEARP MANAGCR 
COMMENTS Abandoned hole because of larae aravel 

TOPSOIL 

0 0-2 0’ SAMPLE 
Recovered 1.9/2 0’ = 95%. 
0 0 - 0  9‘ SILTY CLAY dusky yellowish broun (10 YR 
2/2),  abundant vegetation roots, moderate 
plasticity, semi-consolidated, soft, mist 

COLLUVIUM 

0 9-1 9’ SILTY CLAY olive gray (5 Y 4/1), 
mottled, iron stained--moderate yellowish brown 
(10 YR 5/4), abundant caliche specks--effervesces, 
pinkish gray (5 YR 8/1), 5% gravel up to 3 cm, 
rounded, quartzite, abundant vegetation roots, 
moderate plasticity, consolidated, moderately 
hard, mist 

2 0-4 0’ SAMPLE 
Recovered 1 7/2 0’ = 85% 
SILTY CLAY light olive gray (5 Y 5/2) to light 
olive brown (5 Y 5/6), highly weathered, abundant 
caliche--effervesces--white (N 9 / 0 ) ,  sandy in 

places, trace gravel up to 4 cm, subangular to 
angular, quartzite, slight plasticity, 
consolidated, moderately hard, mist 

TOTAL DEPTH = 4 0‘ 

PAGE 1 OF 1. 



LOG OF BOREI-iOLE 

--% 
b- 
L L  
v 

a 
IJ 
D 

QA BY/DATE /&Crn?th' /Q -99- ry BOAEliOLE/WELL NO 14-89/BH 15-89 
LOCATION ocky Flats'Plant, Backqround GROUND SURFACE ELEVAION 5866 8' 
COORDINATES N34.331.96 F73.307.35 (RFP) WATER LEVEL ENCOUNTERED None 
TOTAL DEPTH 345' 

DRILLING COMPANY Bodes Brothers DRILLING FLUID None 

DRILLING MEMOD Hollow Stem Auqer 

STATIC None ( .5/11 /S9) 
DRILLER K Parker HELPER 

d '  SIK MANAGER 
DATE DRILLED March 7, 1989 CHECKED BY # k L & L A m u . ~ c  

SAMPLES COLLECTKD 

PERFORMED 
LITHOLOGIC DESCRIPTION OR OTHER lESTS 

0 3 
(1 1 1  t a  

4 -  
E O  
(3-J SE 

LOGGED BY K E Miller 
GEOLOGIST CEARP MANAGER 

COMMENTS 

0 0-2 0' SAMPLE 
Recovered 1 7/2.0' = 85% 
0.0-1 0' GRAVELLY CLAY olive grey (5 Y 4/1); 
vegetation; roots; gravel (3 cm) quartzite, 
consol idated, denp 

COLLUV run 
1 0-1 7' SILTY CLAY olive gray (5 Y 4/1Il 
plastic, consolidated, daAp 

2 0-4 0' SAMPLE 
Recovered 1 9/2 0' = 95% 
SILTY CLAY moderate olive brow (5 Y 4 / 4 ) ,  
plastic, consolidated, Light effervescence HCI; 
danp 

4 0-6 0' SAMPLE 
Recovered 2 W2.0' = 100%. 
SILTY CLAY. same as 2 0-4 0' except trace sand, 
some mottling moderate yellow (5 Y 7/61; slight 
calcareous; HCl reaction; danp. 

0 0-3 0' SAMPLE 
BH15890003 

3 0-9 0' SAMPLE 
BH15890309 

PAGE 1 W . 5 -  
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SAMPLES COLLECTED 

PERFORMED 
E E  k! (L LITHOLOGIC DESCRIPTION Of? OTHER TESTS 

t 

D 8 3  m c  

0 v 

&. 4 0  $t 
I 

, e  

I 

6 0-8 0' SAMPLE 
Recovered 2 0/2 0' = 100% 
SILTY CLAY same as 4 0-6 0' except Large piece (4 
cm) of quartz; rounded 

8 0-10 0' SAMPLE. 
Recovered 2 0/2.O8 = 100% 
SILTY CLAY same as 6 0-8 0' except no gravel, 
strong HC1 reaction, damp 

10 0-12 0' SAMPLE 
Recovered 2 0/2 0' = 100%. 
SILTY CLAY light olive brown (5 Y 5/61. some 
(20%) gravel, quartzite, K-feldspar, subangular; 
consolidated, plastic, damp 

12.0-14 0' SAMPLE 
Recovered 2.2/2 0' = 110% 
SILTY CLAY: same as 10 0-12 0' except trace gravel 
quartzite, dark yellowish orange (10 YR 6/61 
stains and mottling, consolidated, plastic, slight 
effervescence HCl, danp \ 

9 0-15 0' SAMPLE 
BH15890915 



WELL NO 14-89/RH I f i  - 89 LOG OF BOREHOLE 
L I I 

I L 
- I L ,  I w  

LITIIOLOGIC DESCRIPTION 

14 0-16 0' SAMPLE 
Recovered 2 2/2 0' = 110% 
SILTY CLAY same as 12 0-14 O', trace gravel, 
danp - -  
16 0-18 0' SAMPLE 

- -  Recovered 2 1/2.0' = 105% 
SILTY CLAY light olivebroun (5 Y 5/61 grading to 
pale olive (10 Y 6/2), streaks of dark yellowish 
orange (10 YR 6/6), plastic consolidated, damp 

18 0-20 0' SAMPLE 
Recovered 2 2/2.0' = 110% 
SILTY CLAY same as 16 0-18 0' except Large 
quartzite (2-4 cm), angular, broken, damp. 

20 0-22 2' SAMPLE 
Recovered 2 1/2 0' = 105% 
SILTY CLAY same as 18 0-20 0' 

PAGE 3 OF 5 

SAMfl E s colt c cm 
OR OTHER TESTS 

PERFORMED 

15 0-21 0' SAMPLE 
3H15891521 



e 

' e  

22 0-24 0' SAMPLE 
Recovered 2 2/2 0, = 110% 
22 0-22 3' SILTY CLAY light olive brown (5 Y 
5/61, trace gravel, consolidated 

22.3-24 Of SANDY SILTY CLAYSTONE light olive 
broun (5 Y 5/6), streaks black (N 1/0) and dark 
yellouish orange (10 YR 6/6); very consolidated, 
plastic, sand very fine, danp 

24 0-26 0' SAMPLE 
Recovered 2 2/2 0, = 110% 
SANDY SILTY CLAYSTONE same as 22 3-24 0' except 
more silt, less plastic, slightly friable, 
consolidated, more sand, very fine, dry 

26 0-28 0' SAMPLE 
Recovered 2 2/2 0, = 110% 
SANDY SILTY CLAYSTONE same as 24 0-26 0, except 
sandstone nodules dark yellouish orange (10 YR 
6/6), platy, friable, moderately consolidated, 
less plasticity, dry 

28 0-30 0' SAMPLE 
Recovered 2 20/2 0, = 110%. 
SANDY SILTY CLAYSTONE same as 26 0-28 Of except 
grading to medim gray (N 5/01, grading to less 
weathered, dry 

PAGE 4 O F 5  

SAMRES COlLECTED 
OR onim KSTS 

PERFORMED 

22 0-28 3' SAMPLE 
EH15892228 

28 3-34 3' SAMPLE 
Eli15892834 



e 
~ 

h 

SAMPLES ~ L I E C K D  

PERFORMED 
LITHOLOGIC DESCRlP7lON OR OTHER lESTS 0 2 

t 
F E  a 

u:c3 X W  

v 

B SE 

LOG OF BOREHOLE PAGE 5 O F - 5  

30 0-32 0' SAMPLE 
Recovered 2 2/2 0' = 110% 
SANDY SILTY CLAYSTONE. same as 26.0-28.0' except 
mediun gray (N 5/0), dry 

32 0-34 0' SAMPLE 
Recovered 2 2/2 0' = 110% 
SANDY SILTY CLAYSTONE same as above; medrun gray 
(N 5/0), less sand; dry 

34 0-34 5' SAMPLE 
Recovered 1 o/o 5' = 200% 
SANDY SILTY CLAYSTWE same as above 

TOTAL DEPTH WITH PLOPPER = 34 5' 

34 0-34 5'  SAMPLE 
FIELD SLAW 
BH15890307FB 



LOG OF BOREHOLE 

LOCAnON QA BY'DATE6d ockv Flats Plant, Backqround / 

COORDINATES N33 !73.07 F18.514.33 (RFP) 
TOTAL DEPlH 330 

iund ' 
2.873.07 F18.514.33 (RFP) 

DRILLING COMPANY Bodes Brothers 
O A K  ORILLED  AD^ 5, 1989 
DRILLING MEMOD Hollow Stem Auger 
LOGGED BY R T Treat 

GEOLOGl ST 

BOREtiOLE/WELL NO 15-89/BH16-89 
GROUND SURFACE ELEVATlON 6025 6' 
WATER LEVEL ENCOUNTERED 10 8', 18 0' 

STATIC 1 17'(5/04/89) 
DRILLER K Parker HELPER R. Om 
DRILLING FLUID None 
CHECKED BY -&%uL / &13//LII / 

/ SITE MANAGER 

CEARP MANAGER 
COMMENTS 

h 
L I 1 I 1 

LITHOLOGIC DESCRIPTION 
SAMPLES COLLECT0 

OR O W R  KSTS 
PERFORMED 

TOPSOIL 

0.0-2 0' SAMPLE. 
Recovered 1.2/2.0' = 60% 
0.0-1 0 ' -  GRAVELLY CLAY duskv broun (5 YR 2/21, 
atnmdant roots; -Lou plasticity, ueakly cemented; 
poorly consolidated; mediun stiff, mist 

CoLLuvIun 

1.0-1 2' CLAY AND GRAVEL moderate yellouish 
brown (10 YR 5/41 to pale yellowish brown (10 YR 
6/21, gravel (2 0 mn to 5 5 inn), angular, 
subangular; quartzite carposition; d i u n  
plasticity; stiff; moderately cemented; moist 

2 6-4 0' SAMPLE 
Recovered 1 812 0' = 90% 
CLAY AND GRAVEL same as above; trace roots; trace 
sand, fine-grained (3 0-2 5 phi). 

4 0-6 0' SAMPLE 
Recovered 2 0/2 0' = 100% 
CLAY: light brom (5 YR 5/6) to moderate yellouish 
brom (10 YR 5/4), sone pale yellowish brom (10 
YR 6/21, sane gravel (1  25 n to 3.25 mn), 
angular, subangular; stiff; moderately cemented; 
uell consolidated; Lou to mediun plasticity; 
moist 

117' 

PAGE 1 OF 5 



WELL NO - LOG OF T30REHOLE 

a a LITHOLOGIC DCSCRIP ION 

6 0-8 O' SAMPLE. 
Recovered 2 0/2.0' = 100%. 
CLAY same as above; sandy clay tense noted at 
6.5-7 O', dark yellowish orange (10 YR 6/6) and 
light brown (5 YR 5/61; streaks of pale yellowish 
brown (10 YR 6/21; gravel (0.25 m to 2 50 mn); 
s-ngular; SubrOVded, fine to scattered mediun- 
grained sand (3.0-1 0 phi). 

8 0-10 0' SAMPLE. 
Recovered 1 2/2.0i = 60%. 
CLAY: pale brown (5 YR 5/2) to pale yellowish 
brown (10 YR 6/2); streaked uith dark yellowish 
orange (10 YR 6/6); trace gravel, oxide staid; 
mediun plasticity; moderately canented; mediun 
stiff to stiff; slightly moist. 

10.0-12 0' SAMPLE, 
Recovered 2.0/2.0' = 100%. 
10.0-10.8'- CLAY: same as above; mediun plastic. 
10.8-11 3' SANDY CLAY: light brownish gray (5 YR 
6/11 to brownish gray (5 YR 4/1); modcrate 
yellowish brown (10 YR 5/41; fine-grained sand 
(3.5-2.5 phi weakly cemented; scattered gravel; 
subrouded; subangular; mediun plastic; wet. 
11.3-12.0'- CLAY: same as 10 0-10.8', moist. 

Recovered 1 3/2.0' = 65%. 
CLAY moderate brown (5 YR 3/41 to Light brown (5 
YR 5/61, some gravel; trace sand; medim stiff; 
lou plasticity; gravet (1 25 m to 3 0 m), 
subrouded; angular; subangular; moist. 

12.0-14 0' SAMPLE, 

PAGE 3 OF L 
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9 2-13 3' SAMPLE 
8116890915 
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LITHOLOGIC DESCRIPTION 
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14 0-15 0' SAMPLE 
Recovered 0 0/1 0' = 0% 
Note 15 0-16 0' drilled with center bit 

16 0-17 0' SAMPLE 
Recovered 1 011 0' = 100% 
SANDY CLAY pale yellowish brown (10 YR 6/2), 
moderate yellowish brown (10 YR 5/41 and dark 
yetlowish brown (10 YR 6/61, some gravel (1.0 to 
3 Em), very fine to fine-grained (3 5-2 0 phi), 
subangular, angular, subrounded, low plasticity, 
weakly cemented, well sorted, poorly consolidated, 
very mist to mist 

17 0-18 0' SAMPLE 
Recovered 1 0/1 0' = 100% 
GRAVEL AND CLAY same as above, more gravel, some 
sand, oxide stained 

18 0-19 0' SAMPLE 
Recovered 1 0/1 0' = 100% 
SANDY GRAVELLY CLAY dark yellowish orange (10 YR 
6/6), moderate yellowish brown (10 YR 5/4), light 
brown (5 YR 6/4), very fine to scattered fine- 
grained (3 5-2 0 phi), gravel (1 50 mn to 2 75 
mn), subangular, angular, few subrounded, weakly 
cemented, Low to non-plasticity, mediun stiff, 
Yet 

19 0-21 0' SAMPLE 
Recovered 2 0/2 0' = 100% 
19 0-20.5 SAND AND GRAVEL color same as above, 
fine to very coarse-grained (2 5-0 0 phi), gravel 
(0 50 mn to 3 25 mn), angular, subangular and 
subrwnded, ueakly to non-cemented; poorly 
consolidated, wet 

20.5-21 0' CLAYSTONE pale yellowish brown (10 YR 
6/2) to dark yellowish orange (10 YR 6/61, 
moderately cemented, Lou plasticity, oxide 
stained, homogeneous, massive, weathered, nmst 

PAGE ,7 OF L 
1 

16 0-19 0' SAMPLE 
8H168915 19 

180' 

20 5-26 5' SAMPLE 
814168921 27 
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21 0-23 0' SAMPLE. 
Recovered 2 0/2 0' = 100%. 
CLAYSTONE: pale yellowish broun (10 YR 6/21 to 
light bromish gray (5 YR 4/11 to light gray (N 
7/01; moderately oxide stained, mediun plestici ty; 
masmive, hanogmcous, blocky; mediun hard; 
moderately consolidated; weathered; moist. 

23.0-25 0' SAMPLE. 
Recovered 2.0/2.O1 = 100%. 
CLAYSTONE: same as above 

25.0-27.0' SAMPLE. 
Recovered 2.0/2.0' = 100% 
CLAYSTONE: light gray (N 7/01 to mediun light gray 
(N 6/01; seine streaks of moderate reddish broun 
(10 YR 4/61; oxide stained; mediun plasticrty, 
hanogcmous; massive; blocky; mediun hard, 
moderately consolidated, slightly moist 

27.0-29 0' SAMPLE 
Recovered 2.0/2.0' = 100% 
CLAYSTONE: same as above; trace sand in thin beds; 
very fine-grained; mcdiun to slightly oxide 
stained. 

26 5-32 5' SAMPLE 
BH16892733 
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WELL NO 15-89/81416-89 LOG OF I30REIIiOLE 

LITHOLOGIC DESCRlPTlON 

29 0-31.O'SAMPCE. 
Recovered 2.W2.0' = 100%. 
CLAYSTONE- mediun light grey (N 6/01 to mediun 
gray (N 5/01; slightly oxide stained streaks; 
d i m  plasticity, homogeneous; massive; 
moderately cemented; mediun hard; blocky; 
ueathered, danp. 

31 0-33.0' SAMPLE. 
Recovered 2.012 0' = 100%. 
CUYSTONE: sa& as above; thin streaks very fine- 
grained sandstone; weathered; danp. 

TOTAL DEPTH 33 0' 
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LOG OF BOREHOLE 

SAMPLES COLLECTED 
LITHOLOGIC DESCRlPllON OR OTHER TESTS 

0 3 
t - a  Z I  a 

050 dc3 q PERFORMED 
c3-1 0-3 

TOPSO! L 

0 0-1 6' SAMPLE 
Recovered 1 7/1 6' = 106% 
0.0-0 6': CLAY- dusky brown (5 YR 2/21, abvdant 
roots; low plasticity; weakly cemented; mediun 
stiff; moist 

0.6-1 6'. CLAY dusky brown (5 YR 2/2) to moderate 
yellowish brown (10 YR 5/4); scattered roots, 
slightly calcareous, mediun plasticity; moderately 
cemented, mist 

1 6-3 6' SAMPLE 
Recovered O.6/2.Of = 30%. 
CLAY dark yellowish brown (10 YR 4/21 to moderate 
yellowish brown (10 YR 5/4), slightly calcareous; 
mediun plasticity, stiff; trace of gravel up to 
45m; subangular to angular, with few subrouded; 
weakly cemented; mist. 

3.6-5 6' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAY: pale yellowish brown (10 YR 6/2) with pale 
brown (5 YR 5/21 and moderate yellowish brown (10 
YR 5/41, d i m  plasticity; some gravel, range 
0.05nm up to 4.24mn; angular; subangular with few 
subrwnded; trace fine-grained sand (3.0-2 5 phi), 
nwdiun stiff; moderately cemented; moist 

0 0-2 1' SAMPLE 
BW17890003 

3 6-6 0' SAMPLE 
BH17890306 

BH1789A PAGE 1 OF- 
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5 6-7 6' SAMPLE 
Recovered 0 5/2 0' = 25% 
CLAY: sa~y as above 

7 6-9 6' SAMPLE 
Recovered 0 o/ii.o' = 0%. 

9 6-10 0' SAMPLE 
Recovered 0.0/0.4' = 0% 

10 0-11 5' SAMPLE 
Recovered 0 0/1 5' = 0% 

1 1  5-12 0' PUSHED SPLIT SPOON SAMPLE 
Recovered 0 O/O 5' = 0%. 

Note- I2 0-13 5' Drilled w t h  center b i t .  NO 
sanples taken. 
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13 5-16 5' SAMPLE 
Recovered 1 0/1 0' = 100%. 
CLAYSTONE* mediun gray (N 5/0), mediun plasticity, 
blocky; weakly cemented, mediun hard, slightly 
oxide stained; weathered, danp. 

14 5-16 5' SAMPLE 
Recovered 2.0/2 0' = 100%. 
CLAYSTONE- mediun gray (N 5/01, varying from gray 
(N 7/0) to dark yellowish orange (10 YR 6/61. 
severely oxide stained, weakly cemented; mediun 
hard; mediun plasticity, ueathered. 

16 5-18 5' SAMPLE 
Recovered 2.0/2 0' = 100% 
CLAYSTONE same as above. 

18 5-20 5' SAMPLE 
Recovered 2.0/2.0' = 100% 
CLAYSTONE: same as above, sune fine-grained sand; 
slightly to moderately oxide stained, weathered 

20.5-22.5' SAMPLE 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE same as above, trace to sune very fine- 
grained sand; moderately to slightly oxide 
stained, weakly cemented, hard, medim to Low 
plastici ty, ueathered, damp 

13 5-19 5' SAMPLE 
BH17891319 
BH 1 7891 31 90 

19 5-25 5' SAMPLE 
BH 17891 925 
BH17890328FB 
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22.5-24 5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE. pale yellowish brow (10 YR 6/2) to 
brownish gray (5 YR 4/11, streaks and pockets of 
severly oxide staining; scm very fim-grained 
sand to sandy; low to non-plasticity; weakly 
cemented, mediun hard; weathered; danp. 

24.5-25 5' SAMPLE. 
Recovered 1 0/1.0' = 100%. 
SANDY CLAYSTONE: same 8s above 

TOTAL DEPTH = 25 5' 
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LOG OF BOREHOLE 

QA BY/DATE , ~ ~ ' , ~ & L V M / O - ~ ~  ?'G-&' 9 -sf 
LOCATION 

TOTAL DEPTH 490' 

9 Rocky flats Plant, Background 
C O O R D I N A I E E  

DRILLING COMPANY Boyies Brothers 
DATE DRILLED March 29-31, 1989 
DRILLING MEMOD Hollow Stem Auger 
LOGGED BY R T Treat 

GEOLOGIST 

BOREHOLE/WELL NO 17-89 ER/Bt118-89 
GROUND SURFACE ELEVATlON 6024 6' 
WATER LEVEL ENCOUNTERED 17 5' 

STATIC 6 54' (6/05/89) 
DRILLER K Parker HELPER A Boday 
DRILLING FLUID None 
CHECKED BY A, U f l H ,  '1-4 1 

SIT€ MANAGER 

CEARP MANAGCR 
COMMENTS 

LITHOLOGIC DESCRIPTION 
SAMPLES COLLECTED 

OR OTHER TESTS 
PERFORMED 

TOPS01 L 

0.0-1 3' SAMPLE. 
Recovered 0.8-1 3' = 62% 
0.0-0 7' CLAY, GRAVELS AND COBBLES grayish black 
(N 2/01; trace sand; abIndant roots, low 
plasticity; weakly cemented, mediun stiff, very 
mol st 
0.7-0 8' CLAY moderate broun (5 YR 4/41, some 
gravel (0.E-7 5 mn), trace cobbles, some sand, 
Lou plasticity; mediun stiff, ueakly cemented, 
mlst 

COLLUVIUM 

1.3-3 3' SAMPLE. 
Rccovered 0.0/2.0' = 0%. 

3 3-4 3' SAMPLE 
Recovered 0 5/1 0' = 50% 
CLAY AND GRAVEL- moderate brown (5 YR 4/4) to dark 
yellowish brown (10 YR 5/4); gravel (0.5 mn to 
4 Om), subangular to angular, few subrouded, 
some sand, mediun to coarse-grained (2.0-0 0 phi), 
mediun to low plasticity; ueakly cemented, medium 
Stlff, mist. 

4.3-5 3' SAMPLE 
Recovered 1 0/1 0' = 100% 
CLAY AND GRAVEL moderate brow (5 YR 4/4), light 
brown ( 5  YR 5 / 6 )  to dark yellowish orange (10 YR 
6 / 6 )  and light brom (5 YR 6/4) ,  gravel (0 25 mn 
to 2.75 mn); some fine to mediun-grained sand, 
weakly cemented; mediun stiff; poorly 
consolidated, mist 

PAGE 1 oF--.z-- 



5 3-7 3’ SAMPLE 
Recovered 0 4/2 0‘ =20% 
CLAY AND GRAVEL same as above 

7 3-8 5‘ SAMPLE 
Recovered 1 2/1 2’ = 100% 
7 3-7 5 ‘  CLAY AND GRAVEL 
same as above 

7 5-8 5’ CLAYSTONE dark yellouish orange (10 YR 
6 / 6 ) ,  moderate yelloulsh brown (10 YR 5/41, pate 
yellowish brown (10 YR 6/2), moderately cemented, 
medium hard, homogeneous, severely oxide stained, 
low to medim plasticity, highly weathered, motst 

8 5-9 5’ SAMPLE 
Recovered \ 011 0’ = 100% 
CLAYSTONE same as above 

9 5-11 5’ SAMPLE 
Recovered 2 0/2 0‘ = 100% 
CLAYSTONE pale yellowish brown (10 YR 6 / 2 ) ,  dark 
yellowish orange (10 YR 6 / 6 ) ,  and mediun llght 
gray (N 6/0), medim plasticity, weakly cemented, 
homogeneous, blocky, moderately oxide stalned, 
mediun hard, weathered, slightly moist 

1 1  5-13 5’ SAMPLE 
Recovered 2 O/2 0’ = 100% 
CLAYSTONE same as above, trace sand to Sandy 
belou 13 Of, Lou to nan-plastic, weakly cemented, 
weathered, slightly mist 

7 5-13 5’ SAMPLE 
BH18890713 

654’ 
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13 5-15 5' SAMPLE 
Recovered 2 0/2 0' = 100% 
SANDSTONE light gray (N 7/0), dark yellowish 
orange (10 YR 6/61 to pale yellowish brown (10 YR 
6/2), mediun-grained sand (2 0-1 5 phi) and finer- 
grained, weakly cemented, some silt, poorly 
consoIidated, moderately oxide stained, non- 
plastic, mediun hard, weathered, danp 

15 5-17 5' SAMPLE 
Recovered 2 0/2 0' = 100% 
SANDSTONE Same as above 

17 5-19 5' SAMPLE 
Recovered 2 0/2 0' = 100% 
SANDSTONE same as above, uet 

19 5-21 5' SAMPLE 
Recovered 1 812 0' = 90% 
SANDSTONE Dale vellouish brown (10 YR 6/21 to 
light brown'(5 Y R  5/6), and dark yellowish orange 
(10 YR 6/61, very fine to  mediun-grained sand 
(3 5-1 5 phi), some clayey lenses, weakly 
cemented, well sorted, mediun hard, severely oxide 
stained, weathered 

13 5-19 5' SAMPLE 
BH18891319 

175' 
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21 5-23 5 '  SAMPLE 
Recoverea 2 0/2 0' = 100% 
SILTY SANDSTONE pate yellowish broun (10 YR 6/21, 
Light brow (5 YR 5/61 and dark yellowish orange 
(10 YR 6/15), ueakly to moderately cemented, medium 
hard, vel1 sorted, fine-grainea sand ( 2  5-2 0 
phi 1, weathered, moist 

Recovered 2 0/2 0' = 100% 
SANDSTONE yeilouish gray (5 Y 7/21 to grayish 
orange (10 YR 7 / 4 1 ,  some silt, fine-grained sand 
(2 5-2 0 phi) and finer: weakly cemented, uell 
sorted, meaim hard, ueathered, moist to slightly 
moist, 

23 5-25 5' SAMPLE 

25 5-27 5 '  SAMPLE 
Recoverea 2 0/2 0' = 100% 
CLAYSTONE same as above, danp 

Note 2 7  5-28 0' drilled uith center bit NO 
sanples taken 

2a 0-29 01  SAMPLE 
Recovered 1 0/1 0' = 100% 
SANDSTONE grayish orange (10 YR 7 / 4 ) ,  streaks of 
light brow (5 Y R  5/61; fine to mediun-grained 
sand (3 0 to 1 0 phi), uell sorted, weakly 
cemented. hard; poorly consolidated, highly 
ueathered, very mist 



wu 17-8- - 9  LOG OF BOREHOLE 

29 0-30 0' SAMPLE  
Recoverea I 0/1 0' = 100% 
SANOSTONE same as above. claystone tense at 29 7 
29 9 ' ,  mediun dark gray (N 4 / 0 1 .  dark yeLLOWiSn 
orange (10 YR 6/6) ana oxide stainea, medium 
plastici ty, moderately cemented, hard; highly 
ueathered. stightly moist to moist 

30 0-31 0' SAMPLE  
Recoverea 1 0/1 0' = 100%. 
SANDSTONE same as above, very mist to wet 

31 0-32 0' SAMPLE  
Recoverea 1 0/1 0' = 100% 
SANOSTONE aark yellowish orange (10 YR 6/6), 
Light brown tS YR 5 / 6 ) ,  moaerate yellouisn brown 
(10 YR 5 / C ) ,  very tine to  meaiun-grained (3 5 1 5 
phi), vet1 sorted; weakly to non-cementea, non- 
plastic, hard; highly ueatherea, very moist 

32 0-33 0' SAMPLE  
Recoverea 0 7/1 0' = 70% 
SANDSTONE light gray ( N  7 / 0 )  to dark yellowish 
orange (10 YR 6/61: moderate oxide stained, very 
fine-grained (3 5-3 0 phi), well sorted, trace 
claystone, weakly cemnted, hard, highly 
ueathcred, moist. 

33 0-36 0 '  SAMPLE  
Recoverea 1 0/1 0' = 100%. 
SANDSTONE same as above 

34 0-35 0' SAMPLE  
Recoverea 1 0/1  0' = 100%. 
SANDSTONE dark yellowish orange (10 YR 6/61 
streaks or  very light gray ( N  6/01 ana lignt grays 
(N 7/0), fine to mediun-grained (2 5 1 5 phi), 
ueakly cemented, uetl sorted, hard to moaerately 
hard, highly weathered, very mist 

35 0-36 0' SAMPLE.  
Recoverea 0 8/1 0' = 80%. 
SANDSTONE same as above 

36 0-37 0' SAMPLE  
Recoverea 1 0/1 0' = 100% 
SANOSTONE light brown (5 YR 5/6) to dark 
yellowish orange (10 YR 6 / 6 ) ,  streaks of Llght 
gray (N  7 / 0 )  to very light gray (N 8 / 0 ) ,  fine to 
medium-grained (3 0-1 5 phi), well to poorly 
sorted, ueakly t o  non-cemented, hard, highly 
ueathered, moist 



SANDSTONE moderate readish brown (10 R 4/61 ,  
moderate yellowish brown (10 YR 5 / 4 ) ,  streaks of 
pale yellowish broun (10 YR 6 / 4 )  and light gray (N 
1/01, small rounded gravel (0 25 mn), very fine to 
coarse-grained (3 5-0 0 phi), moderate to ueakly 
cemted; conglamcratic; non-plastic; hard to very 
hard. mOiSt 

44  0-45  0' SAMPLE 
Recovered 0 2-1 0' = 20% 
CLAYSTONE brownish black (5 YR 2/11 ,  medium 
plasticity, moderately cemented; moderately 
consolidated, hard, slightly miSt to d a m  

37 0-38 0' SAMPLE 
Recoverea 1 0/1 0' = 100% 
SANDSTONE color same as above some streaks of 
mediun tight gray (N 6 / 0 1 .  well sorted, weakly 
cemented. trace siltstone; hard, highly weathered, 
moist 

38 0-39 0 '  SAMPLE 
Recovered 1 0/1 0' = 100%- 
SANDSTONE dark reddish broun (10 R 3/4), medlum- 
grained ( 2  0-1 0 phi) - -  rounded, very coarse- 
grained (0 5 - 1 0 p h i )  - -  rounded and subrounded, 
ueakly cemented to non-cemmted, poorly sorted, 
highly weathered; wet 

39 0 - L O  0' SAMPLE 
Recovered 1 01 0' = 100% 
SANDSTONE moderate yellowish brown (10 YR 5/4), 
streaks of dark yellowish brown (10 YR 6/61 and 
Light broun (5 YR 5/61, very fine to medium- 
grained (3 5-1  0 phi), non-cemented, well sorted, 
highly ueatherea, very mist 

LO 0-41 0 '  SAMPLE 
Recovered 1 0/1 0'  = 100% 
SANDSTONE same as above: saturated. 

41 0 - 4 2  0 '  SAMPLE 
Recovered 0 9/1 0' = 90%. 
SANDSTONE. moderate brown ( 5  YR 4 / 4 1  to  light 
brown (5  YR 5/61, some streaks of dark yellouish 
orange (10 YR 6/61. mediun to coarse-grained ( 2  0- 
0 5 phi), rounded and subrounded, weakly to non- 
cemented, uell to poorly sorted, hard, weatherea, 
medim dark gray (N L / O )  at bottom of run, wet 

L3 0 - 4 L  0' SAMPLE 
Recovered 0 4/1 0' LO% 



%ELL NO 17-898Bbllils -89 LOG OF BOREHOLE PAGE 7 OF .7~ 

Note' 45 0-46 5' dr i l led  uith center bit NO 
saapLes taken 

46 5-47 5' SAMPLE 
Recovered 1 0/1 0' = 100%. 
SANDY SILTSTONE mediun dark gray (N 6/01, very 
fine-grained (4  0-3 5 phi), massive; homogeneous, 
ueL L cemented, hard, unweathered, danp. 

47 5-49 0 SAMPLE 
Recovered 1 S/1 5'  = 100% 
SILTSTONE AND SANDSTONE medlun dark gray (N 4 / 0 ) ,  
streaks of diun Light gray (N 6/0), homogems, 
massive, hard; ueLL consot idated; unueathered. 
dam. 

TOTAL DEPTH = LP 0' 



LOG OF BOREHOLE 

n c 
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kl 0 v 

E E  
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w /  L 71 c j ’ i  

QA BY/DATE 9-4 f T: 
LOCAllON d o c k y  Flots Plont, B a c k s r o u n d  
COORDINATES ~40.174.54 ~16,414.83 Imp) 
TOTAL DEPTH 22 0’ 

SAMPLES COLLECTFD 

PERFORMED 
LITHOLOGIC DESCRIPTION OR OTHER TESTS 

DRILLING COMPANY Bodes Brothers 
DATE DRILLED March 28, 1989 
DRILLING METHOD Hollow Stem Auaer 

Nn 
ULWLWWl  J I 

K W Van Alle 
OCA1 I\IWCT 

LOGGED BY 

BOREHOLE/WELL NO 18-89 
GROUND SURFACE ELEVAnON 5978.3’ 
WATER LEML ENCOUNTERED 40’ 

STATIC 124’ (4/25/89) 
DRILLER R Sharp HELPER P Mesa 
DRILLING FLUID &e 
CHECKED BY 

CEARP MANAGCR 
COM M EN TS 

TOPS01 L 

0 0-2 0’ SAMPLE 
Recovered 2 0/2  0’ = 100% 
SILTY CLAY brownish black (5 Y R  2/11, trace (5%) 
coarse to fine-grained sand, organics, roots to 
0 4 ’ ,  massive, unconsolidated, no HCl reactlon, 
mist 

VALLEY FILL ALLUVIUM 

2 0-4 0’ SAMPLE 
Recovered 2 0/2  0‘ = 100% 
SILTY CLAY grayish black (N 2/0),  some (20%) 
coarse to fine quartzose sand, poorly sorted, 
organics, roots, unconsolidated, massive, no HCL 
reaction, mist 

4 0-6 0’ SAMPLE 
Recovered 1 0/2 0’ 50% 
SILTY TO CLAYEY SAND AND GRAVEL olive gray (5 Y 
4/1) to dusky yellouish broun (10 YR 2/21, (40%) 
coarse to fine-grained quartzose sand, (35%) 
coarse to fine quartzose gravel, (25%) si lt/clay, 
poorly sorted, subangular to subrounded, 
unconsolidated, massive, no HCL reaction, uet 

124’ 

PAGE t OF 4 
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6 0-8 0' SAMPLE 
Recovered 1 5/2 0' = 75% 
SILTY SAND AND GRAVEL olive gray (5 Y 4/11, (4oX)  
coarse to fine-grained quartzose sand, (35%) 
coarse to fine quartzose gravel, (25%) silt, 
poorly sorted, subangular to subrounded, organics, 
unconsolidated, massive, no HCL reaction, uet 

8 0-10 0' SAMPLE 
Recovered 1 4 / 2  0' = 75% 
SILTY SAND AND GRAVEL same as above 

10 0-12 0' SAMPLE 
Recovered 0 6/2 0' = 30% 
SILTY SAND AND GRAVEL same as above, grading to 
moderate broun (5 YR 4 / 4 )  at 10 5' 

Note Soil change noted below 1 1  0' by driller 

12 0-14 0' SAMPLE 
Recovered 1 3/2 0' = 65% 
12 0-12 5' SILTY TO CLAYEY SAND moderate broun 
(5 YR 4 / 4 ) ,  (50%) coarse to fine-grained sand, 
some (20%) coarse to fine gravel, (30%) 
si Lty/clay, poorly sorted, unconsolidated, 
massive, no HCL reaction, uet 

12 5-13 3' SILTY CLAYSTONE light olive gray (5 Y 
6/1) to olive gray (5 Y 4/11 uith some moderate 
broun (5 YR 4 / 4 ) ,  trace fine-grained sand, 
slightly mottled, consolidated, massive, no HCl 
reaction, moist 
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14 0-16 0' SAMPLE 
Recovered 2 2/2 0' = 110% 
SILTY CLAYSTONE- light olive gray (5 Y 5/2), trace 
fine-grained sand; very slightly mottled; 
unconsolidated, massive; no HCL reaction, mist 

16 0-17 0' SAMPLE 
Recovered 2 0/1 0' = 200% 
SILTY CLAYSTONE same as above. 

17 0-18 0' SAMPLE 
Recovered 2 2/1 0' = 220% 
SILTY CLAYSTONE. same as above 

18 0-19 0' SAMPLE 
Recovered 0 0/1 0' = 0% 

Note Unable to retain sanple, perhaps pushed 
cobble after removal and reinstallation of augers. 

19 0-20 5' SAMPLE 
Recovered 2 0/1 5' = 133%. 
SILTY CLAYSTONE moderate broun (5 YR 4/41 and 
dark yellowish brown (10 YR 4/2), mottled; trace 
fine-grained sand, unconsolidated; massive; mist 

20 5-22 0' SAMPLE 
Recovered 2 0/1 5' = 133% 
SILTY CLAYSTONE dark gray (N 3/0) and moderate 
broun (5 YR 4/41, trace fine-grained sand, 
mottled, unconsolidated; massive, no HCL reaction; 
moist 
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LITHOLOGIC DESCRIPTION 

TOTAL DEPTH = 22 0' 



LOG OF BOREHOLE 

QA BY/DATE CT-A /fx (yu / L - Z / - $  7 
LOCATION Rocky Flats Plant, Backaround GROUND SIJRFACE tLEVATlON 5939 5' 
COORDINATES N40.864 37 F17.1m5 @FP) WATER LEVEL ENCOUNTERED 4 7' 
TOTAL DEPTH 16 4' STATIC 4 27' (4/25/89) 

BOREHT)LE/WEI L NO 19 89 

DRILLER R Sharp HELFER P Mesa 
DRILLING COMPANY Bodes Brothers DRILLING FLUID None 
DATE DRILLED ADrl 4. 1989 CHECKED BY - q , & v / f i  ,&/-oh. 
DRILLING METHOD Hollow Stem Auoer SITE MAI~AGER 
LOGGED BY K W Van Allen 

COMMENTS 
GEOLOGIST CEARP MANAGER 

Offset aporoxrnately 150 feet east of oriainal borehole location (19-89A) 

LITHOLOGIC DESCRlPTlON 
SAMPLES COLLECTED 

OR OTHER TESTS 
PERFORMED 

TOPS01 L 

0 0-2 2' SAMPLE 
Recovered 0 3/2 2' = 14% 
SANDY SILTY CLAY black (N 1/0), (75%) sitt/clay, 
(25%) coarse to f ,ne-grained quartzose sand, 
organics, roots, Lou ptastici ty, unconsolidated, 
massive, wet 

VALLEY FILL ALLUVIUM 

2 2-4 4' SAMPLE 
Recovered 1 0/2 2' = 45% 
SILTY CLAY AND SAND black (N l/O), (65%) 
si lt/clay, (35%) coarse to fine-grained quartzose 
sand, organics, roots, Lou plasticity, uncon- 
solidated, massive, wet 

4 4-6 4 l  SAMPLE 
Recovered 1 8/2 0' = 90% 
4 4-4 6' SILTY CLAY AND SAND same as above 
4 6-6 2' SILTY TO CLAYEY SAND dark gray (N 3/01, 
(65%) coarse to fine-grained quartzose sand, (25%) 
silt/clay, trace (10%) coarse to fine quartzose 
gravel, poorly sorted, subangular to subrounded, 
unconsolidated, wet 

427' 



- 
t 
v 

2 

6 4-8 4‘ SAMPLE 
Recovered 1 8/2 0‘ = 90% 

LITHOLOGIC OESCRIP TlON ‘J E 2  LL 
0 
4 -  IW 
“03 sE 

6 4-6 9‘ SAND medium gray (N 5/0), (90%) coarse 
to fine-grained quartzose sand, trace (10%) silt, 
poorly sorted, subangular to subrounded, unconsol- 
idated, wet 
6 9-8 2’ SILTY CLAY dark gray (N 3/01, some 
(20%) coarse to f ine-grained quartzose sand, 
unconsolidated, massive, medium plasticity, wet 

8 4-10 4’ SAMPLE 
Recovered 1 0/2 0’ = 50% 
SAND AND GRAVEL medim gray (N 5/01, (50x1 coarse 
to fine-grained quartzose sand, (40%) coarse to 
fine quartzose gravel, trace (10%) silt, poorly 
sorted, subangular to subrounded, unconsolidated, 
wet 

10 4-12 4‘ SAMPLE 
Recovered 2 2/2 0’ = 110% 
SILTY CLAYSTONE mediun dark gray (N 4/0) to dark 
gray (N 3/01, trace f ine-grained sand, consot- 
idated, massive, no HCl  reaction, wet 

12 4-14 4‘ SAMPLE 
Recovered 2 2/2 0‘ = 110% 
SILTY CLAYSTONE same as above 

PAGE 1 OF 3 
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WELL NO - LOG OF OORCtIOLE 

TOTAL DEPTH = 1 6  4' 

1 4  4-16 4' SAMPLE 
Recovered 2 2/2 0' = 110% 

mol s t  
- SILTY CLAYSTONE same as above, carbonaceous, 

_ _  - 

- 

-_ 

-- - 

-- - 

_-  

_- 

_ _  _ 

-. _ 
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LOG OF BOREHOLE 
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SAMPLES COLLECTED 
OR OlliER TESTS 

FLRFORMED 
LI TH OLOGl C DESCR IP ION  9 9 

a 1 1  + a  =E- Q c 3  
8 3  e 

BOREt 10LE/WFL I NO 20-89 
tr QA BY/DATE /d,d //-YL.C&~ li -21 +> 

LOCATION Rockv rials Plant. Backaround GROUND SllRrACE ELEVATION 5770 9’ 
COORDINATES N44.414.51 F70.812.14 (RFP) WATER LEML ENCOUNTERED 70’  
TOTAL DEPlH 19.4’ STAllC 7 02’(4/24/89) 

DRILLING COMPANY -rs 
DAlE DRILLED March 38 1989. March 31. 1989 CHECKED BY dw-r-  

LOGGED BY 

DRILLER M Baker, R Sharp HELPER K Martin. P Mesa 
DRILLING FLUID None 

DRILLING METHOD Hollow S t L  SITE MANAGER 
J.F. Marks. K.W. Van Allen 

GEOLOGIST CEARP MANAGER 
COM M EN TS 

TOPS01 L 

Note 0 0-1 0, Gravel drilled uith center bit 
No samples taken 

1 0-2 0‘ SAMPLE 
Recovered 0 5/1 01 = 50% 
SILTY CLAY dusky yellouish broun (10 YR 2/21, 
(2oX) gravel up to 2 cm, rounded, quartzite, 
abundant vegetation--roots, organic-rich, unconso- 
lidated, soft, slightly mist to moist 

Note 2 0-3 0’ Drilled uith center bit No 
samples taken 

VALLEY FILL ALLUVIUM 

3 0-5 0’ SAMPLE 
Recovered 0 5/2 0’ = 25% 
SILTY CLAY dark yellouish broun (10 YR 4/21, 
(10%) unsorted sand, subangular, trace gravel up 
to 4 cm, rounded to subangular, trace vegetation-- 
roots, organic-rich, consolidated, moderately 
hard, almst dry 

PAGE 1 OF 3 



5 0-6 0' SAMPLE 
Recovered 1 0/1 0' = 100% 
5 0-5 4' SILTY CLAY same as above 
5 4-6 0' GRAVELLY SANDY CLAY dark yellowish 
brown (10 YR 4/2), unsorted sand, coarse to fine- 
grained. subrounded, gravel up to 3 cm, unsorted, 
subrounded to angular, quartzite and granite, no 
plasticity, consolidated yet friable, moderately 
hard, almost dry 

6 0-8 0' SAMPLE 
Recovered 1 0/2 0' = 50% 
6 0-6 8' GRAVELLY SANDY CLAY dark yellowish 
brown (10 YR 4/2), some fine gravel, rounded, no 
plasticity, semi-consolidated to consolidated, 
friable, dry 

gravel up to 4 cm, subrounded to angular, granite- 
-light red (5 R 6/6) to moderate reddish orange 
(10 R 6/6), weathered, wet at bottom of shoe 

6 8-7 0' GRAVELLY SANDY CLAY same as above, 

8 0-10 0' SAMPLE 
Recovered 0 0/2 0' = 0% 
Note Wet sand on outside of shoe 

10 0-12 0' SAMPLE 
Recovered 0 2/2 0' = 10% 
Very gravelly with cobbles, no recovery except in 
retainer 

12 0-12 9' SAMPLE 
Recovered 0 7/0 9' = 78% 
Note 12 0-12 4' Pushed cobble in front of 
augers 

12 4-12 7' SILTY CLAYSTONE olive black (5 Y 
2/1), trace f i ne-grained sand, semi -consolidated, 
massive, Lou plasticity, no HCl reaction, mist to 
wet 

12 9-14 4' SAMPLE 
Recovered 1 & / I  5' = 93% 
SILTY CLAYSTONE olive black (5 Y 2/11 and light 
olive gray (5 Y 6/11, carbonaceous, trace fine- 
grained sand, consolidated, massive, no HCL 
reaction, moist 
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PERFORMED 4 -  z g  4 (ro 

14 4-16 4' SAMPLE 
Recovered 2 0/2 0, = 100% 
SILTY CLAYSTONE olive gray (5 Y 4/1) to medim 
gray (N 5/01, no carbonaceous features, trace 
fine-grained sand, consotidated, massive; no HCL 
reaction, mist. 

16 4-18 4' SAMPLE 
Recovered 2 012 0' = 100% 
SILTY CLAYSTONE same as above, dark gray (N 3 / 0 )  

18 4-19 4' SAMPLE 
Recovered 1 2/1 0' = 120% 
SILTY CLAYSTONE same as above 

TOTAL DEPTH = 19 4' 



LOG OF BORCI-IOLE 

OA B Y / D A T E ~ &  /fl%* /& 
LOCATIION Rocky flats Flont, Backaround 
COORDlNAK~45,126 22 E22.633 51 (RFP) 
TOTAL DEPTH 16 8' 

DRILLING COMPANY Bodes Brothers 
DATE DRILLED March 31. 1989 
DRILLING METHOD Hollow Stem Auaer 
LOGGED BY K W Van Allen 

GEOLOGIST 

BOREtlnLE/WELL NO 21 -89 
GROUND SURrACE ELEVAION 5723 6' 
WATER LEVEL ENCOUNTERED 20 '  

STATIC 356' (4/26/89) 
DRILLER R Sharp HELPER P Mesa 
DRILLING FLUID None 
CHECKED BY 

CEARP MANAGER 
COMMENTS 

SAND AND GRAVEL dark yellouish broun (10 YR 4/21, 
(55%) coarse to fine-grained quartzose sand, (35%) 
coarse to fine quartzose gravel, trace (10%) sllt, 
poorly sorted, subangular to subrounded, 
stratified, unconsolidated, uet 

TOPSOIL 

0 0 - 2  4' SAMPLE 
Recovered 2 212 4' = 92% 
0 0-1 3, SANDY SILTY CLAY dusky broun (5 YR 
2/2), (75%) silt/clay, (25%) coarse to fine- 
grained quartzose sand, poorly sorted, some 
organics, unconsolidated, massive, mist 

VALLEY FILL ALLUVIUM 

1 3-2 2' SILTY TO CLAYEY SAND dark yellouish 
broun (10 YR 4/21, (75%) coarse to fine-grained 
quartzose sand, (25%) si Lt/clay, fairly sorted, 
subangular to subrounded, unconsolidated, massive, 
mol St 

2 4-4 8' SAMPLE 
Recovered 0 4/2 4' = 17% 
SAND dark yellowish broun (10 YR 4/21, (90%) 
coarse to fine-grained quartzose sand, trace (10%) 
silt, fairly sorted, subangular to subrounded, 
unconsolidated, Yet 

4 8-6 8' SAMPLE 
Recovered 0 8/2 0' = 40% 

SAMPILFY COLLECTED 
OR OTHER TESTS 

PERFOHMED 

Y7 20' 
- 

'I 356' 

21891, 
PAGE t OF 3 
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I 

6 8-7 1’ SAND AND GRAVEL same as above, uet 
7 1-7 4’ SILTY CLAY medium gray (N 5/01 and 
moderate brown (5 YR 4/4), some (20%) medium to 
fine-grained sand, unconsolidated, massive, 
mottled, medium plasticity, wet, interbedded 
gravels belou 7 4’ 

8 8-10 8‘ SAMPLE 
Recovered 0 012 0’ = 0% 
Note Pushed cobble, no recovery Dri 1 ler noted 
gravelly layers interbedded with clays 

10 8-12 8‘ SAMPLE 
Recovered 0 7/2 0’ = 35% 
10 8-11 2‘ SANDY CLAY olive gray (5 Y 4/1), 
(75%) silt/clay, (25%) coarse to fine-grained 
quartzose sand, poorly sorted, subangular to 
subrounded, unconsolidated, massive, wet 

11 2-11 5’ SILTY CLAYSTONE olive gray (5 Y 4/11, 
trace fine-grained sand, slightly mottled, 
consolidated, massive, moist 

12 8-14 8‘ SAMPLE 
Recovered 2 012 0‘ = 100% 
SILTY CLAYSTONE olive gray (5 Y 4/1) and dark 
gray (N 3/01, trace fine-grained sand, plant 
fossils, carbonaceous, consolidated, massive, 
moist 



LOG (OF COREHOLE PAGE ,3 OF ,?I VKLL NO 21 -89 

LITHOLOGIC DESCRIPTION 
SAFAI'I C'; Pnl LECTED 
UR OIHER IESTS 

PERFORMLD 

Recovered 0 0/2 0' = 0% 
SILTY CLAYSTONE Sanple slipped out of sampler, 

L=-=A///] unable to recover sanpte material 

16 

17 

TOTAL DEPTH = 16 8' 
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SAMPLES COLLECTED 

PERFORMED 
UMOLOGlC DESCRIPTION OR OTHER TESTS 

0 Y 
a I L  

I - =  
6 0  zw 
8 3  3E 

OA BYDATE 
LOCATION 

DRILLING COMPANY 
DATE DRILLED March -9 
DRILLING MEMOD 
LOGGED B Y w  

GEOLOGIST 

BOREHOLE/WLL NO 22-89 
GROUND SURFACE ELEVATION 6045 4' 
WATER LEVEL ENCOUNTERED 1 5' 

STATIC 2 15' [4/26/89) 
DRILLER K Parker HELPER T Rodriauez 
DRILLING FLUID None 
CHECKED BY d,d - 

' Sllf MANAGER 

CEARP MANAGER 

- 

COMMENTS 

VALLEY FILL ALLWIW 

0.0-1.5' SAMPLE 
Recovered 1.5/1.5, = 100%. 
SANDY GRAVEL. dusky yellowish brown (10 YR 2/21, 
grodatioM1 to dusky brow, (5 YR 2/21, gravel 
(65%), sand (ZOX), silt and clay (15%), 
unconsolidated, mediun plastic; roots; wet at 
1 .St 

1 5-3 0' SAMPLE 
Recovered 0 8/1 5, = 53%. 
1.5-2 8' CLAYEY GRAVEL: same as above; dark 
yellowish brom (10 YR 2/21 

ARAPAHOE/LARAMlE FORMATION 

2.8-3 0 ' .  CLAYSTONE. grayish orange (10 YR 7/41, 
clay; very slightly silty; highly plastlc; 
occasional roots, moist; effervescent with HCL 
(contact also based on drilling behavior, obvious 
change at 2 8'1 

Recovered 2 2/2 0' = 110%. 
CLAYSTONE: grayish orange (10 YR 7/41: clay; very 
slightly silty; hlghly plastic; occari0~1 roots; 
slight effervescence with HCL, moist. 

3.0-5 0' SAMPLE 

15' 

215' 



e 

WELL NO 22-89 LOG OF BOREHOLE 

5 0-7 0' SAMPLE 
Recovered 2 2/2.0' = 110% 
CLAYSTONE. same as above, light gray (N 7 / 0 )  uith 
light olive brown (5 Y 5/61 stain 

7 0-8 0' SAMPLE 
Recovered 1.2/1 0' = 120%. 
Claystone: light gray (N 7 / 0 ) ,  light olive brown 
(5 Y 5/6) staining increasing in bottom 0 5', very 
slightly silty; highly plastic; no effervescence 
with HCL, slightly moist. - -  

I-~-I-v/)t TOTAL DEPTH = 8 0' 

I 
ij 
IO  

I1 

12 

I 
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&H&. / 7 - Z h  - 8 4 BOREHOLE/WELL NO 25-89 
s Plant. Background GROUND SURFACE ELEVAION 5832 3' 

COORDINATES N31.715 79 E23.104 08 (RFP) WATER LEVEL ENCOUNTERED 60 '  
TOTAL DEPTH 17 5' STATIC 5 04' (4/26/89) 

DRILLING COMPANY Boges Brothers DRILLING FLUID None 
DRILLER R Sharp HELPER T Rodiyuez 

DATE DRILLED March 17. 1989 CHECKED BY <dmlii ,c;cCdm 
DRILLING METHOO Hollow Stem Aucler J 'SITE ~ANAGER 

SAMPLES COLLECTED 
4: LITHOLOGIC DESCRIPTION OR OMER TESTS 0- 

I W  PERFORMED 

9 
I F a  
a-  
555 $ E  

LOGGED BY K W Van Allen 
GEOLOGIST CEARP MANAGER 

COMMENTS Borina oriainallv identified as 37-89 BRA3 
(23-89) on March 21, 1989 

Unable to drill past 175', abandoned and set alluvial well 

TOPS01 L - 
0 0-2 0' SAMPLE 
Recovered 2 0 / 2  0' = 100% 
0 0-1 5, SILTY CLAY dusky yellouish broun (10 YR 
2/2). some (20%) coarse to fine quartzose sand, -_ ~. . 
poorly sorted, subangular to subrounded, organics, 
roots to 0 5', unconsolidated, no HCL reaction, 

VALLEY FILL ALLUVIUM 

1 5-2 0' SILTY CLAY same as above, no organlcs, 
mOlSt 

2 0-4 0' SAMPLE 
Recovered 1 5/2 0' = 75% 
SILTY CLAY same as above, some (20%) coarse to 
fine quartzose gravel, poorly sorted, subangular 
to subrounded, unconsolldated, moist 

4 0-6 0' SAMPLE 
Recovered 1 9/2 0' = 95% 
SILTY CLAY same as above, dark yellowish broun 
(10 YR 4 j 2 )  and moderate broun (5 YR 414)  
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6 0-8 0' SAMPLE 
Recovered 2 0/2  0' = 100% ._ - .~ 
SILTY TO CLAYEY SAND dark yellouish broun (10 YR 
4 1 2 )  to oLive gray (5 Y &/l), (50%) medium to 
fine-grained sand, (40X) silt/clay, (10x1 coarse- 
grained sand, uell sorted, unconsolidated, 
massive, mist to uet 

8 0-10 0' SAMPLE 
Recovered 2 2/2 0' = 110% 
SILTY CLAYSTONE moderate broun (5 YR 4/41 and 
light olive gray (5 Y 6/11, heavily mottled, trace 
fine-grained sand, consolidated, striated, 
calcareous, mist 

10 0-12 0' SAMPLE 
Recovered 2 2/2 0' = 110% 
SILTY CLAYSTONE same as above 

12 0-14 0' SAMPLE 
Recovered 2 2/2 0' = 110% 
SILTY CLAYSTONE same as above 

60' 



LOG OF BOREHOLE PAGE ,?, OF 3 

LITHOLOGIC DESCRIPION 
sAMri.rc rni I r c m  

OR OTHER IESlS 
PERFORMED 

14 0-15 5‘ SAMPLE 
Recovered 2 0/1 5’ = 133% 
SILTY CLAYSTONE same as above, higher slit 
content 

15 5-17 5’ SAMPLE 
Recovered 2 4/2 .0‘  = 120%. 
SILTY CLAYSTONE same as above, iron concretions, 
no HCl reactlon 

TOTAL DEPTH = 17 5’ 

18 

19 

2c 

21 



LOG OF BOREHOLE 
e 

' 0  

c)A BY/DATE 
LOCATION 

TOTAL DEPTH 
COORDINATES 

,4 ! Z / J  /%LA A/ ' j r  
Rockv flds Plant. Backaround 
N32.824 94 E26.406 34 (RFP) 

DRILLING MCMOD Hollow Stem Auaer 
LOGGED BY K W Van Allen 

GEOLOGIST 

EOREHOLE/Wl L NO 24-89 
GROUND SURFACE ELEVATION 5730 8' 
WATER LEVEL ENCOUNIERED 6 9' 

STATIC 3 50' f4/27/89) 
DRILLFR R Sharp HELPER T Rodriquez 
DRILLING FLUID None 
CHECKED BY +-/flu 1 

CEARP MANAGER 
COMM EN TS 

LITHOLOGIC DESCRIPTION 
SAMPLES COLLECTED 

OR OTHER TESTS 
PCRFORMED 

TOPS01 L 

0 0-2 1' SAMPLE 
Recovered 1 5/2 1' = 71% 
SILTY CLAY dusky yellouish broun (10 YR 2/21, 
some (20%) coarse to fine quartzose sand, some 
(20%) coarse to fine quartzose gravel, poorly 
sorted, subangular to subrounded, roots in upper 
0 3 ' ,  no HCl reaction, unconsolidated, mist 

VALLEY FILL ALLUVIUM 

2 1-4 2' SAMPLE 
Recovered 2 0/2 O f  = 100% 
2 1-2 8' SILTY CLAY same as above, no organics, 
mist 
2 8-4 2' SILTY SAND AND GRAVEL dark yellowish 
broun (10 YR 4/21, (40%) coarse to fine quartzose 
sand, (35%) coarse to fine quartzose gravel, (25%) 
silt, poorly sorted, subangular to subrounded, 
unconsolidated. no HCl reaction, moist 

4 2-6 2' SAMPLE 
Recovered 2 0/2 0' = 100% 
SILTY SAND AND GRAVEL same as above, also trace 
(5%) clay, moist 350' 

PAGE 1 OF 3 



NE11 NO 34-89 LOG nF l2OtXtlOLE FAGE ? OF 3 

LITHOLOGIC DESCRlTTlON 
SAMf I  FS rnl1 FCTTD 
OR OIHER ICSTS 

PERFORMED 

6 2-8 2' SAMPLE 
Recovered 1 3/2 0' = 65% 
SILTY SAND AND GRAVEL same as above, moderate 
brown (5 YR 4/4), wet belou 6 9' 

8 2-10 2' SAMPLE 
Recovered 0 6/2 0 '  = 30% .~ .~ 
SILTY SANO AND GRAVEL same as above, uet Soil 
change at approximately 10 2' according to 
driller 

10 2-12 2' SAMPLE 
Recovered 0 0 /2  0' = 0% 
Note Pushed cobble ahead of augers Drlller 
noted material to be claystones Residual 
claystone material along outside portion of 
sampler 

12 2-14 2' SAMPLE 
Recovered 2 0/2 0' = 100% 
SILTY CLAYSTONE olive gray (5 Y 4/11 and moderate 
brown (5 YR 4/61, mottled, trace fine sand, 
massive, consolidated, no HC1 reaction, moist 

\J fig' 
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-J LITHOLOGIC DESCRIP ION 

t, 0 

"0 8 3  6% 
e n  X I  a 
n 4 0  xw 

BOREHOLE/WELL NO 25-89 
GROUND SURFACL ELEVATION 5686 2' 

STAilC 2 25' (4/27/89) 
COORDINATES N32,347 94 E28,146 31 (RFP) WATER LEVEL ENCOUNTERED 65' 
TOlAL D€PW 17.4' 

DRILLING COMPANY Rages Rrothers DRILLING FLUID None 
DATE DRILLED March 77. 1989 CHECKED BY -&/hud,&kwfm I 

LOGGED BY K W Van Allen 

COMMENTS 

DRILLER R Sharp HELPER P Meso 

DRILLING METHOD Hollow Stem A w r  SITE MANAGER 

GEOLOGIST CEARP MANAGER 

SAMPLES COLLECTCD 
OR OTHFR TESTS 

PERFORMED 

TOPS01 L 

0 0-2 2' SAMPLE 
Recovered 2 2/2 2' = 100% 
0 0-2 0' SILTY CLAY dusky brown (5 YR 2/21, 
trace (10%) coarse to fine-grained sand, organics, 
roots to 2 O ' ,  mediun plasticity; unconsolidated, 
no HCl reaction, moist 

VALLEY FILL ALLUVIUM 

2 0-2 2' SILTY CLAY same as above, grayish brown 
(5 YR 3/2), no organics 

2 2-4 2' SAMPLE 
Recovered 2 0/2 0' = 100% 
2 2-2 4' SILTY CLAY same as above 
2 4-4 2' SILTY TO CLAYEY SAND AND GRAVEL dark 
yellowish brown (10 YR 4/21, (40%) coarse to fine 
quartzose sand, (35%) coarse to fine quartzose 
gravel, (25%) si lt/clay, poorly sorted, subangular 
to subrounded, unconsolidated, massive, no HCl 
reaction, mist 

4 2-6 4' SAMPLE 
Recovered 1 6/2 2' = 73% 
SILTY SAND AND GRAVEL- same as above, moderate 
brown (5 YR 4/4), (40%) coarse to fine quartzose 
sand, (35%) coarse to fine quartzose gravel, (25%) 
silt, damp 

2 25' 

PAGE t OF 3 



). [T 
/ 

25-89 K L L  NO 

SAMPI FC rnl I F O  1 rJ 
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LOG OF GORCIIOLE 

LITHOLOGIC DESCRIPTION E E  
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OR UlHER IESlS 
PERFORMED 

-- 

I 

6 4-8  4' SAMPLE 
Recovered 1 5/2 0' = 75% 
6 4-7 4' SILTY SAND AND GRAVEL same as above: 
moderate yellouish broun (10 YR 5/4), Yet 

7 4-7 9' SILTY CLAYSTONE moderate yellouish 
brown (10 YR 5/4) and light olive gray (5 Y 4/11, 
trace fine-grained sand, mottled, massive, 
weathered, no HCl reaction; mist 

8 6-10 4' SAMPLE 
Recovered 0 0/2 0' = 0% 
SILTY CLAYSTONE no sanpie recovered; pushed 
cobble ahead of augers 

10 4-12 4' SAMPLE 
Recovered 2 2/2 0' = 110% 
SILTY CLAYSTONE. same as 7 4-7 9 ' ,  light olive 
gray (5 Y 6/1) uith moderate broun (5 YR 6/4), 
some mottling, mist to uet 

TOTAL DEPTH 12 4' 

25898 
13 

65' 
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QA BY/DATEqd . ,  ,4?,, L -21 y ' /  R@REHOLE/WLL NO 26-89 
LOCATION Rocky Flats Plant. GROUND SURFACE ELEVATION 5601 2' 
COORDINATES N29,260 92 E30,86 
TOTAL DEPTH 8.9' 

DRILLING COMPANY Bodes Brothers 
DATE DRILLED March 73. 1989 CHECKED BY 
DRILLING METHOD 
LOGGED BY K.W. Van Allen 

WATER LEVEL ENCOUN ERE0 

DRILLER R SharD "JW? P Mesa 
DRILLING FLUID None 

STATIC None (5/10/89) 

GEOLOGIST CEARP MANAGER 

SAMPLES rnl LECTED 
41 LITHOLOGIC DESCRIPTION OR OTHER TESTS !kw 

PERFORMED SE 

COMM EN TS 

TOPS01 L 

0 0-2 3' SAMPLE 
Recovered 2 3/2 3 '  = 100% 
0 0-1 3' SILTY CLAY dusky yellowish brown (10 YR 
2/21' trace (10%) coarse to fine-grained sand, 
organics, roots to 0 3', unconsolidated, no HCL 
reaction, mist 

VALLEY FILL ALLUVIUM 

1 3-2 3' SILTY CLAY same as above, brownish 
black (5 YR 2/1) and light gray ( N  7/01, organics 

2 3-4 6' SAMPLE 
Recovered 2 3/2 3' = 100% 
2 3-3 7' SILTY CLAY same as above 
3 7-4 6' SILTY CLAY dark yellowish brown (10 YR 
4/2) and dusky yellowish brown (10 YR 2/21, trace 
(10%) fine gravel, trace coarse to fine-grained 
sand, poorly sorted, mottled, d i m  plasticity, 
unconsolidated, calcareous, moist 

4 6-6 6' SAMPLE 
Recovered 2 0/2 0' = 100% 
SILTY CLAY moderate brown (5 YR 4/41 and light 
olive gray (5 Y 6/11, s a w  (20%) dim-grained 
sand, poorly sorted, medim plasticity, 
calcareous, unconsolidated, mottled, moist 

PAGE I OF 7 



q- - 

’/  ’ 
/‘ /’ 

/’ 

6 6-8 6’ SAMPLE 
Recovered 2 2/2 0’ 110% 
SILTY CLAYSTONE TO CLAYEY SILTSTONE Light gray (N 
7/0), Light olive gray (5 Y 5/21 and dark 
yellowish broun (10 YR 4/21. trace fine-grained 
sand, mottled, consolidated, massive, calcareous, 
moist 

Note 8 6-8 9‘ No sample taken Advanced 
borehole for proper screen depth 

TOTAL DEPTH = 8 9‘ 
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(1 LITtiOLOGIC DESCRIP I O N  

2 
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s %!2 m c  

QA BY/DATE 
LOCATION - 
COORDINATES 
TOTAL DEPTH 

SAMPLES COLLECTED 
OR 0711ER TESTS 

PERFORMED 

46 70' 

DRILLING COMPANY Bodes Brothers 
DATE DRILLED Februarv 20. 1989 
DRILLING METHOD Hollow Stem Auqer 
LOGGED BY K E a r  

GEOLOGIST 

BORCH@LE/WELL NO 27-89 BR 
GROUND SURFACE. ELEVATlON 5968 0' 
WATER LEML ENCOUNTERED 2230' 

STATIC None (5/24/89) 
DRILLER K Farker HELPER T Rodriauez 
DRILLING FLUID None 
CHECKED BY 

CEARP MANAGER 
COMMENTS 

TOPS01 L 

0 0-2 3' SAMPLE 
Recovered 1 35/2 3' = 59% 
0 0-0 85' GRAVEL very dusky red (10 R 2/21, 
quartzite cobbles to 6 cm, angular to sub-angular, 
roots, unconsolidated, some sand, very slightly 
d a w  

ROCKY FLATS ALLUVIUM 

0 85-1 35' GRAVEL grayish orange pink (10 R 
8/21, quartzite cobbles to 6 cm, some granite 
cobbles, angular, unconsolidated, very slightly 
damp 

2 3-4 3' SAMPLE 
Recovered 2 0/2 0' = 100% 
2 3-3 55' SANDY CLAY moderate reddish brown (10 
R 4/61. 30% sand, quartz, 2 0-1 5 phi, angular, 
poorly sorted, trace gravel, slightly damp 
3 55-4 3' GRAVEL grayish orange pink (10 R 8/21, 
large cobbles to 6 cm, very angular, small lens of 
organic almost coal like, brownish black (5 YR 
2/1), iron stains, moderate yellow (5 Y 7/61, non- 
plastic, slightly damp 
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LOG OF BOREHOLE 

SAMPl E5 rnl I FCTFD 

PER r OR M E D 
E E  U LITHOLOGIC DESCRlFTlON OR IUHER rcsis 4: (3 

4 a  IW 
33 SE 
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4 3-6 3' SAMPLE 
Recovered 2 0/2 0' 100% 
GRAVEL grayish orange pink (10 R 8/21, trace 
sand, angular to sub-angular, large cobbles of K -  
feldspar and quartzite, to 6 cm, will effervesce, 
cobbles broken, angular, poorly sorted, 
unconsolidated, slightly damp 

6 3-8 3' SAMPLE 
Recovered 1 7/2 0' = 85% 
6 3-7 9' GRAVEL grayish orange pink (10 R 8/21, 
trace sand, unconsolidated, poorly sorted, large 
cobbles of K-feldspar and quartzite, micaceous 
weathering, 85% gravel, angular to sub-angular, 
non-calcareous, slightly damp 
7 9-8 1' CLAY dusky yellow (5 Y 6/41, plastic, 
slightly damp 

8 3-10 3' SAMPLE 
Recovered 2 0/2 0' = 100% ~~ 

SAND AND GRAVEL light broun (5 YR 6/41, trace 
clay, 40% sand, 40% gravel, quartz and K-feldspar 
up to 5 cm, sub-angular, non-calcareous, very 
weathered, sand poorly sorted, lens of 
carboni ferous material, non-plastic, slightly 
damp 

10 3-12 3' SAMPLE 
Recovered 2 0/2 0' = 100% 
10 3-11 7' GRAVEL AND SAND same as 8 3-10 3' 
1 1  7-12 3' SAND pale yellowish orange (10 YR 
8/15), poorly graded, sub-angular, sub-rounded, 
0 5-1 0 phi, slightly damp 



WELL No 27- 87 BR LOG OF BOREHOLE PAGE 3 OF 7 

12 3-14 3' SAMPLE 
Recovered 2 0/2 0' = 100% 
12 3-13 1' GRAVEL moderate broun (5 YR 3/4), 
some sand, 202, poorly sorted, sub-angular to sub- 
rounded, large K-feldspar and quartzite cobbles, 
angular to sub-angular, slight plasticity, 
slightly damp 
13 1-14 3, SANDY CLAY dark yellouish orange (10 
YR 6/6), small lenses of silt, fine to mediun 
grained, very plastic, consolidated, slightly 
damp 

14 3-16 3' SAMPLE 
Recovered 2 0/2 0' = 100% 
14 3-15 9' SANDY CLAY same as 13 1-14 3' 
15 9-16 3' GRAVEL AND SAND pale olive (10 Y 
6/2), sub-angular to angular, K-feldspar and 
quartzite, trace sand, poorly sorted, damp 

16 3-18 3' SAMPLE 
Recovered 1 0/2 0 ,  = 50% 
GRAVEL AND SAND Light broun (5 YR 6/41. 45% 
gravel, 45% sand, trace clay, small lens of  hard 
sandstone nodules, moderate broun (5 YR 3/41, 
poorly sorted, unconsolidated, damp 

18 3-20 3' SAMPLE 
Recovered 1 4/2 0' = 70% 
GRAVEL AND SAND same as 16 3-18 3' 



WELL NO - R LOG OF B@Rtl-fOLE PAGE 4 OF 7 - 
Id SAMPI FS rnl I FcTrP 

PERFORMED 
E 2  0- LITtiOLOGIC DESCRlPTlON OR UlHtR lESTS 

t 

n.. =.c 2 2 x $52 mi2 

-J 
0 4 

20 3-22 3' SAMPLE 
Recovered 1 4/2 0' = 70% 
20 3-21 1' GRAVEL AND SAND light broun (5 YR 
6/61, 45% sand and 45% gravel, trace clay, silt, 
sand poorly sorted and graded, subangular to 
subrounded, gravel, K-feldspar and quartzite, 
angular, non-consolidated, non-calcareous, very 
mist 
21 1-21 7' GRAVEL AND SAND same as above except 
small Lens of light olive (10 Y 5/4), organic 
material, similar to olivine, not as uet 

22 3-24 3' SAMPLE 
Recovered 1 7/2 0' = 85% 
22 3-23 2' GRAVEL AND SAND same as 20 3-22 3 
23 2-24 0' SAND Light broun (5 YR 6/41, fine to 
very fine-grained, uell sorted, subangular to 
subrounded, quartz, 1 5-1 0 phi, uet 

24 3-26 3' SAMPLE 
Recovered 2 0/2 '0 = 100% 
24 3-25 3' SAND same as 23 2-24 0' 
25 3-26 3' GRAVEL AND SAND moderate orange pink 
(5 YR 8 / 4 ) ,  gravel 45%, cobbles of K-feldspar and 
quartzite to 6 cm, sand 45-50%, poorly sorted, 
unconsolidated, non-calcareous, trace clay in shoe 
medium gray (N 5/0), very wet 

Recovered 1 612 0' = 80% 
GRAVEL AND SAND same as 25 3-26 3', except no 
clay 

26 3-28 3' SAMPLE 

223' - - 
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WELL NO 27-89 BR LOG OF BOREHOLE 
n tz 

LI THOLOGIC DCSCRlrTlON 

I I I 

28 3-30 3' SAMPLE 
Recovered 1 4/2 0' = 70% 
GRAVEL AND SAND same as 26 3-28 3' 

30 3-32 3 SAMPLE 
Recovered 2 0/2 0' = 100% 
CLAYSTONE yellouish gray (5 Y 7/21, some iron 
stains and streaks, pale yellowish orange (10 YR 
8/6), very plast ic,  consolidated, daw 

32 2-34 3' SAMPLE 
Recovered 2 2/2 0' = 110% 
CLAYSTONE SAME AS 30 3-32 3' except a feu more 
mottles, and iron staining 

34 3-36 3' SAMPLE 
Recovered 2 2/2 0' = 110% 
CLAYSTONE same as 32 3-34 3' except more iron 
stains,  dark yellouish orange (10 YR 6 / 6 )  

PAGE 5 OF 7 
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PERFORMED 
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WELL NO - R LOG OF BOREHOLE PAGE 6 OF 7 

LITHOLOGIC DESCRlPTlON 
shwt F? rni I r r m  
OK UlHLK IESlS 

PERFORMED 

36 3-38  3' SAMPLE 
Recovered 1 5 / 2  O f  = 75% 
CLAYSTONE same as 34 3-36  3 ' ,  highly weathered 

38 3-40  3' SAMPLE 
Recovered 2 212 O f  = 110% 
CLAYSTONE same as 36 3-38  3'. except trace sand 
base intensely weathered at 40 3 

40 3-42  3' SAMPLE 
Recovered 1 4 / 2  O f  = 70% 
CLAYSTONE olive gray (5 Y 4 /  
very plastic, unweathered, dry 

), consolidated, 

42 3-44 3' SAMPLE 
Recovered 1 5 / 2  0' = 75% 
CLAYSTONE same as 40 3-42  3' 



h 

t 

B 
44 3 - 4 6  3' SAMPLE 
Recovered 1 5/2 0' = 75% 
CLAYSTONE same as 40 3-42  3' 

I IJ -I 

LITHOLOGIC DESCRIPTION 6 2  U 
-20 =- 
8 5  SE 

TOTAL DEPTH = 46 7' 
WITH PLOPPER AFTER REAMING 
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luts Plon t, Backqround 
2258 71 E21087 88 IRFP] 

SAMPLES rOLLECTED 
OR Oll-ICR TESTS 

PERFORMCD 
LlTHOLOGl C DESCRIPTION 

DRILLING COMPANY Bodes 6 rothers 
DA lF DRILLED 
DRII-LING METHOD Hollow Stem Auaer 
LOGGED BY K W Van Allen 

2/22/89 throuqh 2/23/89 

GEOLOGIST 

BORFI 101 E/WI L NO 28-89 BR 
GROUND SURFACE ELEVATION 5959 7' 
WAlER LEVEL ENCOUNTERED 

DRILLER R Sharp HELPER P Mesa 
DRILLING FLUID None 

~ 

STATIC 38 06' (6/19/89) 

CHECKED BY 4-d~~ 
SITE MAWAGER 

CEARP MANAGER 
COMMENTS Original well location approximately 8' north of 28-89 BR 

TOPS01 L 

0 0-2 1' SAMPLE 
Recovered 1 3/2 1' = 62% 
SANDY SILTY CLAY grayish broun (5 YR 3/21. some 
poorly sorted coarse to fine quartzose sand (30%),  
coarse to fine quartzose gravel, subangular to 
subrounded, Lou plasticity, unconsolidated, 
massive, no HCL reaction, mist 

ROCKY FLATS ALLUVIUM 

2 1-4 1' SAMPLE 
Recovered 2 0/2 0' = 100% 
SILTY TO CLAYEY SAND moderate broun (5 YR 4 / 4 ,  5 
YR 3/4), coarse to fine quartzose sand (SOX), 
silt/clay (35x1, some (15%), coarse to fine 
quartzose gravel, subangular to angular, 
unconsolidated, massive, no HCL reaction, mist 

4 1-6 1' SAMPLE 
Recovered 1 9/2 0' = 95% 
SILTY TO CLAYEY SAND pale yellouish broun (10 YR 
6/2), poorly sorted coarse to fine quartzose Sand 
(50%), coarse to fine gravel (20x1, subangular, 
unconsolidated, massive, slight to high HCL 
reaction, caliche at 5 9', dry 

PAGE 1 OF 7 
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WELL NO - R LOG OF BOREHOLE 

LITHOLOGIC DESCRIPTION 

PAGE 3 OF 7 

SAMPI FC cni I r m n  
OR Ol l l t l i  IESIb 

PERFORMED 

6 1-8 1' SAMPLE 
Recovered 1 3/2 0' = 65% 
SILTY TO CLAYEY SAND pale yellouish broun (10 YR 
6/21, poorly sorted coarse to fine quartzose sand 
(SOX), coarse to fine quartzose gravel (20%), 
subangular, unconsol i dated, massi ve, h i gh HC 1 
reaction, caliche at 6, l', dry to mist 

8 1-10 1' SAMPLE 
Recovered 0 9/2 0' = 45% 
SANDY CLAYEY SILT moderate yellowish broun (10 YR 
5/41, some (20%) uell sorted coarse to fine 
quartzose sand, trace coarse to fine quartzose 
gravel, subangular to subrounded, unconsolidated, 
massive, no HCL reaction, dry 

10 1-12 1' SAMPLE 
Recovered 1 1/2 0' = 55% 
SILTY TO CLAYEY SAND moderate yellowish brown (10 
YR 5/4), poorly sorted coarse to fine quartzose 
sand (SOX), some silt/clay, some coarse to fine 
quartzose gravel, subangular to subrounded, 
unconsolidated, massive, no HCL reaction; mist 



' 0  - 
t 
E 
8 

./ 
0 

LITHOLOGIC DESCRIPTION 0 Y E a 
q c 3  
%9 5: 

12 1-14 1' SAMPLE 
Recovered 1 9/2 0' = 95% 
SILTY TO CLAYEY SAND moderate brown (5 YR 4/41, 
poorly sorted coarse to fine quartzose sand (60%), 
some coarse to fine quartzose gravel, subangular 
to subrounded (2073, some silt/clay, 
unconsolidated, massive, no HCL reaction, very 
mol St 

14 1-16 1' SAMPLE 
Recovered 1 4/2 O f  = 70% 
SANDY SILTY CLAY moderate yellowish broun (10 YR 
5/4), and dark yellowish broun (10 YR 4/2), fairly 
sorted coarse to fine quartzose sand, trace coarse 
to fine quartzose gravel lo%, subrounded to 
subangular, some si lt/clay, unconsolidated, 
massive, mottled, no HCL reaction, mist 

16 1-18 1' SAMPLE 
Recovered 2 0/2 Of = 100% 
SILTY CLAY moderate yellowish brown (10 YR 5/41, 
dark yellowish brown (10 YR 4/2), and light olive 
gray (5 Y 6/11, trace poorly sorted to coarse to 
fine quartzose sand (15x1, subangular to 
subrounded, mediun plasticity, massive. mottled, 
no HCL reaction , moist 

18 1-20 1' SAMPLE 
Recovered 1 8/2.0' = 90% 
SILTY TO CLAYEY SAND dark yellowish brown (10 YR 
4/21, poorly sorted coarse to fine quartzose sand 
(50%), trace coarse to fine quartzose gravel 
(15x1, subangular to subrounded, unconsolidated, 
massive, no HCL reaction, moist 

20 1-22 1' SAMPLE 
Recovered 1 0 / 2  0' = 50% 
SILTY TO CLAYEY SAND moderate yellowish broun (10 
YR 5/4), poorly sorted coarse to fine quartzose 
sand (50%), trace coarse to fine quartzose gravel 
(15%), subrounded to subangular, some silt/clay, 
unconsolidated, massive, no HCL reaction, moist 

PAGE 3 OF 7. 
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22 1-24 1' SAMPLE 
Recovered 1 7/2 0' = 85% 
SILTY TO CLAYEY SAND moderate yellouish broun (10 
YR 5/41, poorly sorted coarse to fine quartzose 
sand (50%), trace coarse to fine quartzose gravel, 
subangular to subrounded, some silt/clay, 
unconsolidated, massive, no HCL reaction, very 
mist 
24 1-24 5' No sample Large boulder 

LITHOLOGIC DESCR IP I O N  'J E E  a 
0 

4 c 3  IW 

8 3  SE 

24 5-26 1' SAMPLE 
Recovered 0 9/1 6' = 56% 
SILTY SAND pale yellowish brown (10 YR 6/2), 
poorly sorted coarse to fine quartzose sand (60%), 
some coarse to fine quartzose gravel (20x1, 
subangular to subrounded, some silt, 
unconsolidated, massive, no HCL reaction, mist to 
uet 

26 1-28 1' SAMPLE 
Recovered 1 0/2 0, = 50% 
SILTY SAND pale yellouish broun (10 YR 6 / 2 ) ,  same 
as above, no HCL reaction, wet 

28 1-30 1' SAMPLE 
Recovered 1 4/2 0, = 70% 
GRAVELLY SAND pale yellouish broun (10 YR 6/21, 
moderate yellowish brown (10 YR 5/4) below 28 8 ' ,  
poorly sorted coarse to fine quartzose sand (60x1, 
some coarse to fine quartzose gravel (30%): 
subangular to subrounded, some si lt/clay, 
unconsolidated, massive, oxidized, no HCL 
react i on, net 

PAGE 4 OF 7 
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LITHOLOGIC DESCRIPTION 
SAMPIIS mi I rum 

OR OlHtK IESIS 
PERFORMED 

30 1-32 1' SAMPLE 
Recovered 1 7/2 0' = 85% 
SILTY CLAYSTONE moderate yellowish brown (10 YR 
5/41 and Light olive gray (5 Y 6/1), trace fine 
sand (5%), no HCl reaction, mediun plastic, 
mottled, moist. 

32 1-34 1 SAMPLE 
Recovered 2 2/2 0' = 110% 
SILTY CLAYSTONE greenish gray (5 GY 6/11, and 
light olive gray (5 Y 6/11, trace fine sand (5x1, 
no HCL reaction, mottled, mist 

34 1-36 1' SAMPLE 
Recovered 2 t / 2  0 = 110% 
SILTY CLAYSTONE moderate yellowish broun (10 YR 
5/41, and light olive gray (5 Y 6/11, trace fine 
sand (5%), no HCL reaction, mottled, mediun 
plastic, moist 

36 1-38 1' SAMPLE 
Recovered 2 0/2 ,  0' = 100% 
SILTY CLAYSTONE same as above, moist 
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38 1-40 1' SAMPLE 
Recovered 2 0//2 0' = 100% 

1 

SAMPI r y  rni I r rm  
E a I  a W  LITHOLOGIC DESCRIPTION OR UIIitR ItSlS 

'2 0 

PERFORMED 4 0  ZLL 
E53 cnc 

I 

SILTY CLAYSTONE dark yellouish broun (10 YR 4/21, 
and Light olive gray (5 Y 6/11, trace fine sand 
(5%), occasional iron concretions, no HCl 
reaction, damp belou 40.0' 

40 1-41 1' SAMPLE 
Recovered 1 4/1 0' = 140% 
SILTY CLAYSTONE same as above; Yet from 40 6 to 
41 1 

41 1-42 1 SAMPLE 
Recovered 1 2/2 0' = 120% 
SILTY CLAYSTONE same as above, no HCL reaction; 
moist 

42 1-43 1' SAMPLE 
Recovered 1 2/1 0' = 120% 
SILTY CLAYSTOWE same as above, moderate HCl 
reaction, moist 

43 1-44 1' SAMPLE 
Recovered 1 5/1 0' = 150% ~~ ~ 

SILTY CLAYSTONE same as above, no HCL reaction, 
molSt 

44 1-45 1' SAMPLE 
Recovered 1 3/1 0' = 130% 
SILTY CLAYSTONE same as above, belou 44 9 ' .  olive 
gray (5 Y 4/11, trace fine sand, no HCL reaction, 
mol st 



ELL NO - R LOG OF BOREHOLE - tl 
LITHOLOGIC DESCRIPTION 

I I I 

- 
15 
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17. 

48 

49 

50 

51 

52 

45 1-46 1 SAMPLE 
Recovered 1 4/1 0 ,  = 140% 
SILTY CLAYSTONE- olive gray (5 Y 4/1), trace fine 
sand, consolidated, mediun plastic, mist 

46 1-47 6' SAMPLE 
Recovered 1 5/1 5 = 100% 
CLAYSTONE olive gray (5 Y 3/21. and dark gray (5 
Y N3), trace sand, no HCL reaction, mottled, 
massive, mist 

47 6-49 1' SAMPLE 
Recovered 1 5/1 5' = 100% 
CLAYSTONE dark gray (5 Y N3), trace sand, no HCl 
reaction, moist 

49 1-51 1' SAMPLE 
Recovered 2 0/2 0' = 100% 
CLAYSTONE Sam  as above, damp 

51 1-52 6' SAMPLE 
Recovered 1 5/1 5' = 100% 
CLAYSTONE same as above 

TOTAL DEPTH 52 6' 
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a LITHOLOGIC DESCRIP I O N  

0 
1 1  
I - n  
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I w  a Q W  
8 3  52 

QA BY/DATE Qo/ 4 M i m u  o-/L/-s.') BOREHOLE/"ELL NO 28-89 BRA 
GROUND SURFACE ELEVATION 5959 8' LOCATION Rocky Flats Plant, Backqround 

COORDINATES N42267 59 E21087 28 (RFP) WATER LEML ENCOUNTERED None 
TOTAL DEPM 450' STATIC N/A 

DRII-LING COMPANY Bodes Brothers 
DATE DRILLED February 20, 1989 CHECKED BY ~ W , & L , W Y ~  

LOGGED BY J E  Marks/K Van Allen 

DRILLER M Baker HELPER P Mesa 
DRILLING RUlD None 

DRILLING METHOD Hollow Stem Auqer SITE MANAGER 

GEOLOGIST CEARP MANAGER 

SAMPLES COLLECTED 
OR OTHER TESTS 

PERFORMED 

COMMENTS 

TOPS01 L 

0 0-2 0' SAMPLE 
Recovered 1 9/2 0' = 95% 
0 0-0  9' CLAY grayish red (5 R 4/21, 10% gravel, 
subangular, quartzite, abundant roots, friable, 
frozen, moist 
0 9-1 4' CLAYEY GRAVEL grayish red (5 R 4/21, 
gravel up to 0 75'' angular to subrounded, 
quartzite vegetation roots, friable, frozen, 
mist 

ROCKY FLATS ALLUVIUM 

1 4-1 9' CLAY moderate reddish brown (10 R 4/61, 
10% gravel, very fine-grained - up to 0 10 in the 
shoe, angular, quartzite, consolidated, moist 

2 0-4 0' SAMPLE 
Recovered 2 0/2 0'  = 100% 
2 0-2 7' GRAVELLY CLAY moderate reddish brown 

quartz1 t 
2 7-4 0' 
5/61 to 
to 0 15 
stained 

(10 R 4/61, gravel up to 0 15', angular, 
, consolidated, yet friable, mist 
CLAYEY GRAVEL light olive brown (5 Y 

ight brown (5 YR 6/41, mottled, gravel up 
, angular, quartzite, 10% silt, iron 
n part, slightly mist 

PAGE 1 OF 6 



WELL NO - RA LOG OF BOREHOLE 

GRAVELLY SILTY SANn grayish oranqe ( I O  YR 7 / 4 ) :  
poorly sorted sand and gravel, subanqular to 
sobrounded qiiartzose and feldspathic, 
unconsolidated. hmgeneous. sl ight HCl  reaction. 
daw 

6 0-8 0' SAMPI E 
Recovered 2 0/2 0' = 100% 
6 0-7 9' SILTY GRAVELLY SAND same as above 
7 9-8 0' SILTY SAND AND GRAVFL dark yellowish 
orange (10 YR 6/61, sand-fairly sorted, suhrounded 
to suhangii 1 ar, quartzose, ox 1 di zed, 
unconsolidated, no HCl reaction, damp 

8 0-9 5' SAMPLE 
Recovered I 711 5' = 113% 
SILTY TO CLAYEY SAND moderate yellowish hrown (10 
YR 5 / 4 ) ,  poorly sorted, sand--siibangular to 
subrounded quartzose, trace gravel, anqular. 
granitic. unconsolidated. no HCl reaction, damp 

9 5-10 0' CENTER BIT DRILI ING TO REMOVE LARGE 
BOULDER - 140 SAMPLE - GRAVEL 

10 0-12 0' SAMPLE 
Recovered 1 512 0' = 75% 
SILTY SAND sane as above, slight HCl reaction at 
1 1  5 1 ,  moist 

12 0-14 0' SAMPCE 
Recovered 1 712 0' = 85% 
SILTY SAND same as above, no HCl  reaction 
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WELL NO LOG OF BOREHOLE 
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PAGE 3 OF 6 

I d  
A LITHOLOGIC DESCRIP ION 

0 
Z E  

4yJ 2: 
50, SI? 

SILTY SAND- light hrown (5 YR 5/6) and moderate 
yellowish brown (LO YR 5/4), poorly sorted: 
subangular to subrounded. quartzose, some gravel, 
angular, quartzite, stratified, mottled, molst 

lG 0-18 0' SAMPLE 
Recovered 1 8/2 0' = 90% 
SILTY SAND Dale vellowish brown (10 YR 6/21,  
fairly sorted, -subanqular to ' subrounded. 
quartzose, some gravel. angular, quartzite: 
tinconsol idated. homogeneous: no HCl reaction: 
mol st 

18 0-20 0' SAMPLE 
Recovered I 8/2 0' - 909 
SILTY SAND pale yellowish brown (10 YR 6/2) to 
aravish oranae (IO YR 7/41, mottled. fine to 
;o&se-grained. 'poorly sorted, we1 1 graded, 
subangular. 10% gravel throughout tip to 0 1 5 ' ,  
clayey in places, friable: almost saturated 

SAMrl F? W I FcTF@ 
OR Ullltl( ItSlS 

PERFORMED 
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WELL NO - RA LOG OF BOREHOLE PAGE 4 OF -6 

W SAMPLES COLLECTCD 
LlTHOLOGl C DESCRlPllON OR OTHER TESTS 

PERFORMED 

-J 
0 

E 2  a 
4 c 2 3  =Ew 
SoO, S E  

20 0-22 0' SAMPLE 
Recovered 1 712 0' = 85% 
20 0-20 3' SILTY SAND same as above 
20 3-20 4' GRAVEL angular, quartrite 
20 4-20 7' CLAYEY SAND pale olive (10 Y 6/21, 
iron stained in part - light brown (5 YR 5/61, 
fine-grained. subrounded, quartzose, sllght ly 
moist to moist 
20 7-21.7' GRAVELLY SAND pale olive (10 Y 6/21, 
coarse to fine-grained sand, iinsorted, quartzose: 
gravel up to 0 15', angular, quartzite, 10% clay: 
consolidated. slightly moist 

22 0-24 0' SAMPLE 
Recovered I 512 0' = 75% 
22 0-22 8' GRAVELLY SANU same as above, moist 
22 8'23 5' q1LlY SAND light brown (5 Y 5/61. 
coarse to f ine-grained: unsorted, angular to 
subangular, 10% gravel, subangular, semi- 
consolidated to friable. slightly moist 

Recovered I 5J2 0' = 75% 
SILTY SANDY GRAVEL yellowish gray (5 Y 7/2) to 
dark yellowish orange (10 YR 6/6). mottled. gravel 
up to 0 15'. angular, quartzite: coarse to fine- 
grained sand: unsorted: subangu I ar* friable: 
slightly moist to moist 

Recovered 0 0/2 0' = 0% 

Recovered 1 0/1 0' = 100% 
CLAYEY SANDY GRAVFL grayish orange (10 YR 7/41, 
gravel tip to 0 IO'. angular. nlostly quartzite, 
coarse to f ine-grained sand, poorly sorted, 
angular to subangular, unconsol tdated, friable, 
moist 

24 0-26 0' SAMPLE 

26 0-28 0' SAMPLE 

28.0-29 0' SAMPLF, 
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E .A 

0 L~THOLOGIC oEscRlpnoN OR OTHER TESTS $& 8 iz3 mi= 
" y  SAMPLES COLLECTEO 

PERFORMED 
E E  

L 

e 

29 0-31 0' SAMPLE 
Recovered 2 1/2 0' = 105% 
29 0-30 2' CLAYSTONE light olive gray (5 Y 6/11 
grading down to dark yellowish orange (10 YR 6/61, 
lensed, plastic, consolidated, mist 
30 2-31 0' CLAYSTONE same as above, consolidated - not lensed 
31 0-33 0' SAMPLE 
Recovered 2 212 0' = 110% 
CLAYSTONE light olive gray (5 Y 6/11] iron 
stained, dark yellowish orange (10 YR 6/61] 
organic black specks ( N  1/01, dark iron nodule at 
31 9'-up to 0 05' - dusky brown (5 YR 2/21, 
consolidated, not saturated, slightly moist 

33 0-34 5' SAMPLE 
Recovered 1 6/1 5' = 107%. 
CLAYSTONE dark yellowish orange (10 YR 6/61 to 
light olive gray (5 Y 6/11, black organic specks 
(N 1/01, consolidated, slightly moist 

34 5-36 0' SAMPLE 
Recovered 1 7/1 5' = 113% 
CLAYSTONE light olive gray (5 Y 5/2) to iron 
stained light olive brown (5 Y 5/61, iron stained 
at 35 2 to  35 3' - -  light brown (5 Y 5/61] highly 
weathered, iron nodules, lensed, semi- 

consolidated, friable, moist 

36 0-37 5' SAMPLE 
Recovered 1 6/1 5' = 107% 
CLAYSTONE pale yellowish brown (10 YR 6/21, iron 
stained - -  moderate yellowish brown (10 Y R  5/41] 
iron nodules up to 0 05; grayish brown (5 YR 3/21] 
weathered] small fractures near the bottom, 
consolidated, hard, moist 
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37 5-39.0 SAMPLE 
Recovered 2 2/1 5' = 147% 

- - -  
- - -  

- - -  

- - -  
- - -  

CLAYSTONE light olive gray (5 Y 5/2) to medium 
light gray ( t l  6/0). dark iron staining -- moderate 
brown (5 YR 4/41, fractured, thin caliche zone at 
7 R  1-38.2', effervesces, semi-consolidated, 
lensed, moist 

39 0-40 5 '  SAMPLE 
Recovered I 5/1 5' = 100% 
CLAYSTONE- moderate vellowish brawn (10 YR 5/41 to 
d i m  light gray (N 6/0),  fractured-gray color 
not the iron colnr. silty in part: iron nodules. 
highly weathered, consolidated to medium hard: 
slightly moist 

40 5-42 0 SAMPLE 
Recovered 1 8/1 5' = 120's 
CLAYSTONE medium gray (N 5/0) to light olive gray 
(5 Y 5/21, silty in part at top: organic pieces, 
iron concentrations at 41 8' up to 0 075'. 
consolidated. slightly mist 

42 0-43 5 '  SAMPLE 
Recovered 1 9/1 5' = 127% 
CLAYSTONE same as above: moderately hard 

43 5-45 0 SAMPLE 
Recovered I 5/1 5' = 100% 
CLAYSTONE- ohve gray (5 Y 3/2): same as above: 
slightly weathered 

TOTAL DEPTH = 45 0 '  



LOG OF BOREHOLE 

-h - S'I BOAEHOLE/WELL NO 29-89 eR 
GROUND SURFACE EEVAION 5945 7' 
WATER LEVEL ENCOUNTERED 18 4' 

DRILLER R Sharp HELPER P Mesa 

Mzi%u cp 
ats Plant, Backqround 

COORDINATES N42806 76 E21964 89 (RFP) 
TOTAL DCPTti 455' STATlC None (5/25/89) 

DRIISING COMPANY Bodes Brothers DRILLING FLUID None 
DATE DRILLED January 27, 1989 CHECKED BY 
DRILLING METHOD Hollow Stem Auaer SITE MANAGER 
LOGGED BY J E  Marks 

GEOLOGIST CEARP MANAGER 
COM M EN TS 

LITHOLOGIC DESCRIPTION 
SAMPLES COLLECTED 

OR OTHER TESTS 
PERFORMED 

_ . . _  ~ 

30% clay, up to 0 2', unsorted angular, granite, 
vegetative roots, unconsolidated, mlst 
0 5-0 6' CLAYEY GRAVEL Same as above except 
grayish pink (5 R 8 / 2 ) ,  light zone no fizzing with 
HC 1 
0 6-1 7' CLAY dark reddish brown (10 R 3/41, 
light stringers, 10% gravel, subrounded, S a m  
vegetative roots, consolidated; hard, moist 

TOPSOl L 

0 0-2 3' SAMPLE 
Recovered 1 7/2 3' = 74% 
0 0-0 5' CLAYEY GRAVEL blackish red (5 R 2/2), 

2 3-4 6' SAMPLE 
Recovered 2 0/2 3' = 87% 
2 3-2 6' CLAY Same as above except slightly 
moist 
2 6-4 3' CLAY moderate orange pink (5 Y 8 / 4 ) ,  
caliche zone; unstratifled, some loose sand, 
subangular, some gravel at 4 0-4 3' (subangular, 
unconsolidated), roots down to 3 3, consolidated, 
moderately hard, dry 

No HNu readings were 
taken 

PAGE 1 OF 7 



NELL NO 29-89 BR LOG (OF BOREHOLE PAGE OF ' 
I- I I I 1 
t -12 I w  I 

LITHOLOGIC DESCRIP TlON OR UIHER ltSlS 
PERFORMED 

4 6'-6 6' SAMPLE 
Recovered 2 0 / 2  0' = 1002 
4 6-5 2 '  CLAYEY GRAVEL very pale orange (10 Y 
8/21 to grayish oranqe pink (5 Y 5/2). 20% Clay 
matrix. some silt. slight fizz with HC1, gravel-- 
subangu tar to subrounded. quartzite: 
unconso 1 1 dated soft , dry 
5 2-5 4' CALICHE same as above except caliche 
zone: consolidated: dry 
5 4-5 9' CLAYEY SANDY GRAVEL light brown (5 Y 
5/6), 10% coarse sand (-0 5 to -1 0 phi) 
subrounded: pebble size gravel ; subrounded: 
moderatelv sorted, unconsolidated, dry 
5 9-6 6' CLAYEY GRAVEL medium qray (N 5/01 to 
medium light gray (11 6/0). clay matrix, grayish 
pink (5 R 8/2), gravel--up to 0 15'. angular. 
quartzite, unconsolidated, dry 

6 6-8 6' SAMPLE 
Recovered 1 7/2 0' = US% 
6 6-7 3' SANDY GRAVEL light brown (5 Y 5/6). 
gravel-angular. medium light gray (N 6/0), 
quartzite. coarse sand (-0 5 to -0 0 phi). 
unsorted, angular to subangular, some silt, 
unconsol idated, soft 
7 3-7 5' GRAVEL medium gray (N 5/0) ,  angular to 
subangiilar: quartzite' unconsol Idated 
7 5-7 8' SANDY CLAY. light olive gray (5 Y 5/21, 
very fine-grained (3 5-3 0 phi) subrounded, 
consolidated. not plastic, hard 
7 8-8 3' CLAYEY GRAVEL light olive gray (5 Y 
5/21 to light gray (N 5/01, subangular, quartzite. 
clay matrix. medium plasticity. slightly moist 

8 6-10 6' SAMPLE 
Recovered 1 2/2 0' = 60% 
8 6-9 8 '  SILTY SANDY GRAVEL pale red (10 R 6/2), 
unsorted, coarse sand, subangular. gravel up to 
0 15', angular to subangular, quartzite, 
unconso I idated, s 1 i ght 1 y m i  st 

10 6-12 6 '  SAMPLE 
Recover 1 3/2 0' = 65% 
10 6-11 9' GRAVEILY SAND light brown (5 YR 6/41, 
very coarse sand, sand silt, unstratified, 
cobbles, angular to subangular. quartzite. 
unconsolidated, slightly nloist 
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LITHOLOGIC DESCRIPTION 
SAMPt E? rnl I CCTFn 

OR OTtIER lLSlS 
PERFORMED 

12 6-14 6 '  SAMPLE 
Recovered I 512 0' = 75% 
12 6-13 6' CLAYEY SANDY GRAVFL moderate yellow 
brown (10 YR 5/41, gravel iip to 0 l ' ,  subrounded 
to subanqular. slight plasticity, unconsolidated. 
moist to slightly moist 
13 6-13 8' GRAVEL medium gray (N 5/0), rounded, 
quartz i te 
13 8-14 I' SANDY CLAY moderate yellow brown (IO 
YR 5/4), 10% fine gravel. scm mica flakes, 
conso I i dated 
14 1-14 2' GRAVEL up to 0 2'. subrounded, 
quartzi te 

14 6-16 6 SAMPLE 
Recovered I 0/2 0' = 50% 
ClAYEY SANDY GRAVEL dusky yellow (5 Y 6/4), to 
nlediim Iiyht gray (N 6 / 0 ) ,  cobbles IJP to 0 2', 
quartzite 10"s very fine sand at the bottom: 
unsorted, medium plasticity. slightly moist to 
M i  st 

16 6-18 6' SAMPLE 
Recovered 1 6-2 0' = 80% 
16 6-17 0 '  CLAYEY SANDY GRAVEL liqht brown (5 YR 
6 / 4 ) ,  iron staininq, up to 0 OS': angular, 
quartzi te. unconsolidated- slightly mist 

17 0-17 7' SIITY CLAY yellow gray (5 Y 7/21: not 
plastic t o  sliqhtly plastic, 10% very fine sand, 
mica flakes, 10% gravel, subrounded. pink granite, 
semiconsolidated, moist 
17 7-17 8' GRAVEL medium gray (N 5/01, angular, 
quart71 te 
17 8-18 2' GRAVELLY SAND pale red (10 R 6 / 2 ) ,  
coarse sand, well graded/unsorted, subrortitded to 
subanqular, most Iv quart7, some small qravel, 
subanqitlar to subrounded, unconsolidated. nioist to 
almost wet 

18.6-20 6 '  SAMPLE 
Recovered 0 9-2 0' = 45% 
18 6-19 2 '  GRAVFLLY SAND- same as above except 
S I  ightly more gravel, angular to subangular, wet 
19 2-19 5' GRAVEL medium light gray (N 6/0), 
cobble UP to 0 2', subangular, quartzite. 
unconsolidated. wet 

20 6-22 6 '  SAMPLE 
Recovered 0 4/2 0' = 20% 
20 6-21 0 '  SANDY GRAVE) pale red (5 R 6/21, 
gravel up to 0 2', subangular to subrounded 
qiiartzite, coarse sand (-0 0 to -0 5 I d i t )  
unsorted, subrounded unconsol idated wet 
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LITHOLOGIC DESCRIPTION 
SAMPI FS rnl I FfTTD 

OR OTHER KSTS 
PERFORMED 

22.6-24 6' SAMPLE 
Recovered I 3/2 0' = 65% 
22 6-23 6' GRAVELLY SAND* dark yellow orange (10 
YR 6/6), very coarse sand: unsorted, subanqular: 
quartz. gravel up to 0 1'.  slight clay in part, 
unconsol I dated: saturated/wet 
23 6-23 9' SANDY GRAVEL light brown (5 YR 5/6), 
iron staining, gravel, angular, quartzite: coarse 
sand, subangular. unconsolidated: wet 

24 6-26 6' SAMPLE, 
Recovered 1 3/2 0' = 65% 
24 6-25 2' SANDY GRAVEL moderate yellow brown 
(10 YR 5/41: coarse sand: unsorted: subangular: 
unconsolidated, wet 
25 2-25 9' CLAYEY SILTY GRAVEL ltqht brown (5 YR 
5/6), gravel, angular, quartzite: some sand, 
consolidated: moderately hard, wet 

26 6-28 6' SAMPLE 
Recovered 0 8-2 0' = 40% 
Poor recovery due to large rock in the sampler: 
sample squeezed up around it 
27 8-28 6' CLAY AND GRAVEL Clay--light brownish 
gray (5 YR 6/1), some iron staining, light brown 
(5 YR 5/6), gravel. nledium light gray (N 6/0), up 
to 0 05'. subrounded quartzite. consolidated, 
medium plasticity: medium hard: slightly wet 
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I I I 1 

UTHOLOGlC DESCRlPllON 
SAMPIES miccm 

OR OMER TESIS 
PERFORUED 

. 28 6-30 5' SAMPLE 
Recovered 2 0/2 0' = 100% ~ ~- ~ 

CLAYSTONE pace olive (10 Y 6/2), sllght iron 
staining, plastic, consolidated, hard, Yet 

30 5-32 5'  SAMPLE 
Recovered 2 2/2 0' = 110% 
CLAYSTONE light broun (5 YR 5/6),some black (N _ _  

. 1/01, organic; some ironlng staining, gradatlonal 
change in color touard bottun (pale yellou broun 
(10 YR 6/2)), swelling clay, slight plasticlty, 
very consolidated, hard, slightly wet 

34. 

32 5-34 5'  SAMPLE 
Recovered 2 1/2 0' = 105% 
CLAYSTONE pale yellou broun (10 YR 6/2), 

- ironstaining in part, some sltt, unstratifred, 
hard, very consolidated, slightly moist 

34 5-36 5' SAMPLE 

36 5-35 3' CLAYSTONE pale yellowish broun (10 YR 
6/2), to moderate yellowish broun (10 YR 5/4), - -  
iron stalning, slightly silty, consolidated; hard, 

35 3-36 5' CLAYSTONE same as above except less 
iron staining - -  moderate dark gray (N 4/01, dark 
organic blotches in part - -  dark gray (N 3/01 

- Recovered 2 3/2 0' = 115% 

- slightly mist 

E!@ 
36 - -  

I 



WELL NO 29-89 BR LOG OF BOREHOLE 

LITHOLOGIC DESCRlPllON 

R 6/61, srnal 1 organic pieces, S I  ightly weathered, 
nroist to  wet 

38 5-40 5 ' SAMPLE 
Recovered 2 1/2 0' = 105% 
CLAYSTONE. sand as above: iron stain at tOD -- 
light olive gray (5 Y 5/21, brownish qray (5  YR 
4/1) at bottom, fractures with iron staining, wet 

40 5-42 5 '  SAMPLE 
Recovered 2 0/2 0' = 100% 
CLAYSTOHE same as above: brownish gray (5 YR 
4/1) ,  at t o p  to more iron staining a< bottom -- 
light olive gray (5 YR 5/2), organic in part 

42 5-44 5'  SAMPLE 
Recovered 2 0/2 0' = 100% 
42 5-43 5 CLAYSTONE same as above, gradationa 
to 43 5 
43 5-44 5'  SILTY SANOSTONE light olive gray (5 
5/21, some staining -- light olive (IO Y 5/41 
very f i ne grained 

4/11. iron staining -- moderate reddish orange (10 

PAGE 6 OF 7 

SAMPI FS rni I rcm 
OR UIHER ItSlS 

PERFORMED 
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- 
15 

16 

$7 

18 

49 

50 

51 

52 

LlTHOLOGl C DESCRlPllON 

TOTAL DEPTH 45 5' 

PAGE 7 OF 7 

SAMR E$ rni I FCTFD 
OR OTHER ItSI5 

PERFORMED 



LOG OF BOREHOLE 

I- 
L L  
v 

2 

QA BY/DATE r.%l,, L - / $  -F/ BORE1 IOLE/WTI 1 NO 30-89 BR 
GROUND SURFACE ELEVATION 5935 2' LOCA710N Rocky Flats Plant, Backqround 

COORDINATES N4322196 E22658 39 (RFP) WATER LEVEL ENCOUNTERED 18.0' 
TOTAL DEPTH 437' STAllC None (5/22/89) 

DRILLING COMPANY Boules Brothers DRILLING FLUID None 
DATE DRILLED February 27, 1989 CHECKED BY 4d-W 
LOGGED BY K W Van Allen 

DRILLER R Sharp HELPER P Mesa 

DRILLING METHOD 3-1/4" ID Hollow Stem auqer SITE ~ANAGER 

GEOLOGIST CEARP MANAGER 

SAMPLES COLLECTED 
OR OTHER TESTS 

PERFORMED 
LI THOLOGI C DESCRIP TlON 5 

I W  

u 
*:c3 

Q 1 1  
I - =  

5 5  SE 

COMMENTS 

TOPS01 L 

0 0-2 1 '  SAMPLE 
Recovered 1 712 1' = 81% 
SILTY CLAY sravish brown (5 YR 3/2),  some (20%) 
coarse to Tine quartzose sand, sibangular to 
subrounded, trace (10%) coarse to fine quartzose 
gravel, unconsolidated, massive, no HCl reaction, 
gradates to dark reddish brown (10 R 3/41 below 
0 5 feet, moist 

ROCKY FLATS ALLUVIUM 

2 1-4 3' SAMPLE 
Recovered 2 2i2 2' = 100% 
CLAYEY SILT light broun (5 YR 6/4),  poorly 
sorted, trace (lor.) coarse to fine quartzose sand, 
trace (10%) coarse to fine quartzose gravel, 
subrounded to subangular, unconsolidated, 
stratified, strong, HCl reaction, damp 



- 
LITHOLOGIC DESCRIPTION 0 w, 

t 
..a 

a 
zc3 2: % 39 mi2 

4 3-6 3' SAMPLE 
Recovered 1 9/2 0' = 95% 

SAMPLES cni I ECTED 
OR OTHER ltSTS 

PERFORMED 

CLAYEY TO SILTY GRAVELLY SAND pale yetlowish 
brown (10 YR 6/21, poorly sorted, (50%) coarse to 
fine quartzose sand, (25%) coarse to fine 
quartzose gravel, subangular to subrounded, 
unconsolidated, massive, strong HCI reaction, 
damp 

6 3-8 3' SAMPLE 
Recovered 1 4/2 0' = 70% 
SILTY SAND moderate yellowish brown (10 YR 5/61, 
poorly sorted (60%) coarse to fine quartzose sand, 
some (20%) coarse to fine-gravel, subangular to 
subrounded, unconsolidated, massive, strong HCl 
reaction, damp 

8 3-10 3' SAMPLE 
Recovered 1 0/2 0' = 50%. 
SILTY TO CLAYEY SAND moderate brown (5 YR 4/4), 
poorly sorted, (50%) coarse to fine quartzose 
sand, some (25%) coarse to fine quartzose gravel, 
subrounded to subangular, unconsolidated, massive, 
only slight HCL reaction at 9 3 feet, damp 

10 3-12 3' SAMPLE 
Recovered 1 0/2 0' = 50% 
SILTY TO CLAYEY SAND same as above, no HCL 
reaction, moist 



PILL NO 30-89 BR LOG OF KORCHOLE 

E E  4 4 c 3  I W  2 ZE 
LITHOLOGIC DCSCRlPTlON 5 0 

t 
.d 

u- 

12 3-14 3' SAMPLE 
Recovered 0 8/2 0' = 40% 
SILTY TO CLAYEY SAND moderate broun (5 YR 4/41, 
poorly sorted (50%) coarse to fine quartzose sand, 
some (25%) coarse to fine quartzose gravel, 
subangular to subrounded, unconsolidated, massive, 
no HCl reaction, moist to damp 

14 3-16 3' SAMPLE 
Recovered 2 0/2 0' = 100% 
SILTY TO CLAYEY SAND same as above, mist. 

16 3-18 3' SAMPLE 
Recovered 1 3/2 0' = 65% 
SILTY TO CLAYEY SAND same as above, very moist 

18 3-20 3' SAMPLE 
Recovered 0 8/2 0' = 40% 
SILTY TO CLAYEY SAND same as above, very moist to 
uet 

PAGE 3 OF 6 

sAwt rc rni I r rm  
ON O1tK.R IESTS 

PERFORMLO 

180' 
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20 3-22 3' SAMPLE 
Recovered 1 6/2 O t =  80% 
SILTY TO CLAYEY SAND same as above, wet 

22 3-24 3' SAMPLE 
Recovered 1 4/2 0' = 70% 
SILTY TO CLAYEY SAND same as above, very moist to 
uet 

24 3-26 3' SAMPLE 
Recovered 2 2/2 0' = 120% 
CLAYSTONE mediun light gray (N 6/01; trace fine - - .  
sand, consolidated, massive, no H C l  reaction, 
mediun plasticity, moist 

26 3-28 3' SAMPLE 
Recovered 1 3/2 0' = 65% 
CLAYSTONE Dale yellowish broun (10 YR 6/21, and 
light olive'gray<5 Y 5/21, mottled, moist 

28 3-29 3' SAMPLE 
Recovered 1 2/1 0' = 120% 
CLAYSTONE same as above, moist 
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LITHOLOGIC DESCRIPTION 3 0 
t 
& i f  Ll- w 
0- 1J-I CT 4 -  0 Z l l  
0 C2-J mi= 

SAMPCFS pnl I VTFD 
OR OWLR IESTS 

PERFORMED 

CLAYSTONE grayish black (N 2/01, same as above, 
Yet 

29 3-30 3' SAMPLE 
Recovered 1 0/1 Of  = 100% 
CLAYSTONE pale yellowish brown (10 YR 6/2) and 
light olive gray (5 Y 5/2) ,  mottled, moist 

30 3-31 3' SAMPLE 
Recovered 0 9/1 0' = 90% 
CLAYSTONE same as above, moist 

31 3-32 3' SAMPLE 
Recovered 2 5/1 0' = 25% 
CLAYSTONE mediun dark gray (N 4/01, trace fine 
sand, consolidated, massive, medim plasticity; no 
HCL reaction, mist 

32 3-33 3' SAMPLE 
Recovered 1 5/1 Of  = 150% 
CLAYSTONE. moderate brown (5 Y R  4/41, and mediun 
gray ( N  5/01, consolidated, massive, mottled, no 
HCL reaction; mist 

33 3-34 3' SAMPLE 
Recovered 2 0/1 Of  = 200% 
CLAYSTONE same as above, mist 

34 3-35 3' SAMPLE 
Recovered 1 7/1 Of = 170% 
CLAYSTONE same as above; wet 

35 3-36 3' SAMPLE 
Recovered 1 5/1 Of  = 150% 
CLAYSTONE same as above, wet 

36 3-37 3' SAMPLE 
Recovered 1 7/1 Of  = 170% 



WELL NO - R LOG OF BOREHOLE PAGE 6 OF fi 

/.4 

t 

8 

- 
0 

SAMR ES Cnl 1 FCTFD 

PERFORMED 
LITHOLOGIC OESCRlPTlON OR OTHER KSTS 0 Y E Z  a 

N c 3  sk! 
8 3  mc 

37 3-38 3' SAMPLE 
Recovered 0 9/1 0' = 90% 
CLAYSTONE grayish black (N 2/01, and moderate 
brown (5 YR 3 / 4 ) ,  trace fine sand; mottled; 
consolidated; massive, mist 

38 3-39 3' SAMPLE 
Recovered 1.2/l.Ot = 120%. 
CLAYSTONE light olive gray (5 Y 5/21, and 
moderate olive broun (5 Y 4/41, trace fine sand, 
mottled, consolidated, massive, moist 

39 3-40 3' SAMPLE 
Recovered 1 0/1 0' = 100% 
CLAYSTONE Light olive gray (5 Y 5/21 and moderate 
olive broun (5 Y 4/41, trace fine sand, mottled, 
consolidated, massive, mist 

40 3-41 3' SAMPLE 
Recovered 1 2/1 0' = 120% 
CLAYSTONE same as above; no HCl  reaction; mist 

42 3-43 7' SAMPLE 
Recovered 1 5/1 5' = 100% 
CLAYSTONE dark gray (N 3 / 0 1 ,  trace fine sand, 
consolidated, massive, mist 

TOTAL DEPTH = 43 7' 



LOG OF BOREHOLE 

n 
I-- 
IA- 
v 

9 

OA BY/DATE$. ~ / J P ?  (G,p7( 47L 17-44 
LOCATION R&v f lats P l d .  Backaround 
COORDINATES N43.755 65 E23.487 29 (RFP) 
TOTAL DEPTH 3775' 

SAMPLES COLLECTED 

PERFORMED 
LITHOCOGIC DESCRIPTION OR OTHER TESTS 

o_ 3 
+ a  = =  CL u u  =m 

3 3  SE 

BOREHOLE/V(ElL NO 31-89 BR 
GROUND SURFACE ELEVAnON 5920 5' 
WATER LEVEL ENCOUNlERED 18 6' 

STATIC 18 92' (5/24/89) 
DRlLlER R. Shan, HELPER H. M&ee 
DFtiLLlNG FLUID None 

CEARP MANAGER 
COMMENTS 

TOPS01 L 

0 0-2 3' SAMPLE 
Recovered 2 2/2 3 = 96% 
0 0-0  4' GRts 
GRAVELLY CLAY grayish brown (5 YR 3/21, gravel up 
to 0 OE', unsorted, subangular, quartzite and K- 
feldspar , frozen, vegetation roots, 
unconsolidated, moist 
0 4-1 3' CLAY grayish broun (5 YR 3/21 to dark 
reddish broun (10 R 3/4), vegetation roots, slight 
plasticity, consolidated, moderately hard, moist, 
frozen 

ROCKY FLATS ALLUVIUM 

1 3-2 2' CLAY AND GRAVEL moderate reddish brown 
(10 R 4/6), unsorted, angular to subangular, 
slight plasticity, semiconsolidated, mist 

2 3-4 6' SAMPLE 
Recovered 2 3/2 3' = 100% 
2 3-3 9' CLAY and GRAVEL dark reddish brown (10 
R 3/4), gravel up to 0 1' angular, mostly 
quartzite, some granite, moderate plasticity, 
consolidated to semiconsolidated, moderately hard, 
moist 
3 9-4 6' CLAYEY GRAVEL moderate orange pink (5 
YR 8/4), gravel up to 0 15', angular, quartzite, 
caliche cemented - fizzes wlth HCL, semi- 
consolidated, moist 

4 6-6 6' SAMPLE 
Recovered 2 0/2 O= 100% 
4 6-5 8' SILTY CLAY light brown (5 YR 6/4), 
trace reddish brown (10 R 4 / 6 ) ,  trace sand and 
gravel, sand-angular, unsorted, caliche cemented, 

PAGE 1 OF 6 
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66-6 6' SAMPLE (CONT'D) 
5 8-6 6' SILTY CLAY derate orange pink (5 YR 
8/4), same as above but some gravel up to 0 15'' 
angular, quartzite, dry 

6 6-8 6' SAMPLE 
Recovered 1 112 0' = 55% 
CLAYEY SILTY GRAVEL mottled, grayish pink (5  YR 
8/2), light brown (5 YR 6/4), trace pale green (10 
G 6/21. gravel up to 0 201, subrounded to angular, 
quartzite, some grayish red (5 R 4/21, 
unconsolidated, dry 

8 6-10 6' SAMPLE 
Recovered 1 6/2 0 = 80% 
8 6-8 9' SILTY SAND light brown (5 YR 5/6), very 
fine to coarse grained, unsorted, subrounded to 
subangular, friable, slightly mist 
8 9-9 2' SANDY CLAY very pale yellow (10 YR 
8/2), to light brown (5 YR 5/6), some silt, 
slightly mist 
9 2-10 2' GRAVELLY SILTY SAND light brown (5 YR 
5/61, sand, unsorted, subangular, mostly quartz, 
gravel up to 0 OS', very friable, slightly moist. 

10 6-12 6' SAMMPLE 
Recovered 1 0/2 0' = 50%. 
GRAVELLY SAND pale reddish brown (10 R 5/4), SWne 

silt, fine to coarse grained sand, unsorted, 
subrounded, friable, gravel up to 0 2', angular, 
quartzite - pale red, (10 R 6/21, and mediun gray 
(N 5/0), slightly moist 

PAGE 7 OF 6 
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12 6-14 6' SAMPLE 
Recovered 1 1/2 0 = 55% 
SANDY CLAYEY GRAVEL pale yellouish broun (10 YR 
6/21, gravel up to 0 2', angular, pink granite and 
quartzite, fine to coarse grained sand, 
subangular, unsorted, slightly moist 

14 6-16 6' SAMPLE 
Recovered 1 2/2 0' = 60% 
SANDY CLAYEY GRAVEL same as above, gravel - 
subangular to angular, mist 

16 6-18 6' SAMPLE 
Recovered 1 2/2 0' = 60% 
16 6-17 0' 
17 0-17 8' SAND moderate yellouish broun (10YR 
5/41, coarse, unsorted, subrounded to rounded; 
friable, vadose capillary zone, slightly moist to 
uet. 

18 6-20 6' SAMPLE 
Recovered 0 9/2 0' = 45% 
SANDY GRAVEL moderate yellouish broun (10 YR 
5/41, gravel up to 0 2', subrounded, fine to very 
coarse grained sand; unsorted, subrounded, 
unconsolidated, wet 

Recovered 0 7/2 0' = 35% 
GRAVELLY SAND same as above except more sand, 
less gravel, at bottom, slight clay in shoe 

same as above; slightly moist 

20 6-22 6' SAMPLE 

I;AMR E': rni I r v n  
OR OTHER TES1'; 

PERFORMED 

186' - 
1892' 



22 6-24 6' SAMPLE 
Recovered 2.3/2 0 = 115% 
SILTY CLAYSTONE pale yellouish broun (10 YR 6/21, 
some iron staining, dark yellouish orange (10 YR 
6/6), mottled, slight black organic around 24 0' 
(N 1/01, thinly Layered, consolidated; moderately 
hard, expanding clay, net 

24 6'-26 6' SAMPLE 
Recovered 2 3/2 0' = 115% 
CLAYSTONE pale yellouish broun (10 YR 6/21. some 
iron staining, moderate yellouish broun (10 YR 
5/4), expandable clay, uet 

26 6-27 6' SAMPLE 
Recovered 1 2/1 0 = 120% 
CLAYSTONE light olive gray (5 Y 6/11 iron 
staining in part , moderate yellouish broun (10 YR 
5/41, slightly si lty, ueathered, moderately hard, 
consolidated, uet 

27 6-28 6' SAMPLE 
Recovered 1 5/1 0 = 150% ._. - ~~ 

SILTY CLAYSTONE pale yellouish brown (10 YR 6/2), 
iron staining, dark yellouish orange (10 YR 6/61, 
ueathered, hard, consolidated, wet 

28 6-29 6' SAMPLE 
Recovered 1 2/1 0 = 120% 
SANDY SILTY CLAYSTONE light olive gray (5 Y 5/2), 
iron staining prevalent at top; dark yellowish 
orange (10 YR 6/6), platy-lensed, very fine 
grained sand (4 0-3 5phi1, subrounded to rounded, 
quartz, semiconsolidated, wet 
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29 6-30 6' SAMPLE 
Recovered 1 4/1 0' = 140% 
SANDY SILTY CLAYSTONE light olive gray (5 Y 5/21, 
to dusky yellow (5 Y 6/4), blocky to platy, 
semi consolidated, friable, wet 

30 6-31 6' SAMPLE 
Recovered 1 3/1 0 = 130% 
SANDY CLAYEY SILTSTONE light olive gray (5 Y 5/2) 
to dusky yellou (5 Y 6 / 4 ) ,  tight, consolidated, 
net 

31 6-32 6' SAMPLE 
Recovered 0.8/1 0 = 80% 
CLAYEY SILSTONE light olive gray, (5 Y 5/21, some 
iron staining; light olive bronn (5 Y 5/6), 
consolidated, moist 

32 6-33 6'SAMPLE 
Recovered 1 2/1 0' = 120% 
SANDY CLAYEY SILTSTONE llght olive gray (5 Y 
5/6), iron stained, in part, very fine grained 
(4 0-3 5phi). quartz, moderate to consolidated, 
net 

33 6-34 6' SAMPLE 
Recovered 1 1 / 1  0' = 110% 
SILTY CL~YSTONE olive gray (5 Y 3/21, mottled, 
slight iron stain; light olive bronn (5 Y 5/61, 
moderately hard, consolidated, wet 

34 6-35 6' SAMPLE 
Recovered 1 1/1 0' = 110% 
SANDY SILTSTONE light olive brown (5 Y 5/6), to 
mediun gray ( N 5/01. mottled, some clay, lignite 
stringers around 34 9-35 2' (black - N 1/01, 
consolidated to semiconsolidted, wet 

35 6-36 6' SAMPLE 
Recovered 1 2/1 0' = 120% 
SANDY SILTSTONE same as above except no iron 
stain; light olive gray (5 Y 4/2), to mediun gray 
(N 5/0), black organic specs (N 1/01. 
consolidated, wet 
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36 6-37 3 SAMPLE 
Recovered 0 7/0 7‘ = 100% 
SILTY SANDSTONE and CLAYSTONE medim dark gray (13 
6/01 to black (N l/O), very fine grained (4 0-  
3 Sphi), subrounded, quartz, laminated in part, 
patches of clay separated horizontally from the 
sandstone, lignite stringers; moderately hard, 
semiconsoiidated; uet 

TOTAL DEPTH 37 75’ 
WITH PLOPPER AFTER REAMING 



LOG OF BOREI-IOLE 

LOCATION /Rocky Flats Plant, Backar6und 

TOTAL DEPTH 703.0' 
COORDINATES N42297 37 F31 9 44.19 (RF P) 

BOREti@LE/Vi€LL NO 32-89 BR 
GROUND SURFACE ELEVATION 5946 2" 
WATER LEVEL ENCOUNTERED 17 60' 

STATIC 136 77' (6/27/87j 
DRILLER K Parka, p Bushkovskl HELPER P Eushkovski, H McCree 

CHECKED BY $ 2 ~  --- 1 // 

DRILLING FLUID 0 0-40 0' None, 40 0-203 0' Water 
0 H& 

SITE-MAF~AGER \ 

CEARP MANAGER 

DRILLING COMPANY Bofles Brothers 

DRILLING METHOD & s ~ ~ f $ & s z Q  
LOGGED BY K E Miller, R T Treat 

DATE DRILLED 01 /25/89, 02123-03/02/89 

GEOLOGIST 
COMMENTS Surface casinq set on January 26, 1989, cemented on January 27, 1989, by K E Miller 

W 
-J 
a Ll THOLOGI C DESCRIPTION 

SAMPLES COLLECTED 
OR OTHLR TESTS 

PERFORMED 

TOPS01 L 

0 0-1 7' SAMPLE 
Recovered 1 7/1 7' = 100% 
0 0-1 1' CLAYEY GRAVEL moderate brown (5 YR 
3/4), clayey, non-calcareous, gravels, quartzite 
and K-feldspar - 40% gravel - 5 cm in diameter, 
some roots, moist 

ROCKY FLATS ALLUVIUM 

1 1 - 1  7' GRAVEL AND CLAY grayish orangish pink 
(10 R 8/2), non-calcareous clay 10-15% Clay 
moderate broun (5 YR 3/4), Gravel poorly sorted, 
size to 8 cm, angular to subangular, dry 

1 7-3 7' SAMPLE 
Recovered 1 5/2 0' = 75% 
1 7-2 4' GRAVEL AND CLAY Same as 1 1 - 1  7', dry 
2 4-3 2, CLAY grayish red (5 YR 5/2), ueathered 
K-feldspars, some micaceous gravels, +60% gravels, 
ueathered, bottom 0 65' is clay uith 15% small 
gravel (1 Z-Zmn), caliche in base of shoe, 
effervesces uith Hcl, bottom 0 65'damp 

3 7-5 2' SAMPLE 
Recovered 1 5/1 5, = 100% 
CALCAREOUS CLAY moderate orangish pink (5 YR 
8 / 4 ) ,  some small gravel 20-30%, 20% clay, poorly 
sorted, angular to subangular, strong HCL 
react i on, dry 

PAGE 1 OF 26 
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SAMPLES rnLLE(TT 
LITHOLOGIC DESCRlPllON OR OlHLR TESTS 

0 'j z 2  Q W  

4 -  E O  $E PERFORMED 
0-I 

5 2-6 7' SAMPLE 
Recovered 0 65/1 5' = 43X 
CALCAREOUS CLAY description same as 3 7-5 2'. 
dam. 

6 7-8 7' SAMPLE 
Recovered 0 4/2 0' = 20X 
CALICHE very unconsolidated, same description as 
5 2-6 7 ' ,  damp 

8 7-10 7' SAMPLE 
Recovered 1 5/2 0' = 75% 
SAND moderate yellouish broun (10 YR 5/4), c lay  
lo%, sand E X ,  gravel 15%, small to large pebbles, 
poorly sorted, some quartz, non-calcareous, clay, 
damp 

10 7-12 7' SAMPLE 
Recovered 1 0/2 0' = 50%. 
CLAY AND GRAVEL moderate reddish broun (10 YR 
4/6), clay 60%' gravel and sand COX, SOme 
quartzite, angular to subangular, damp. 
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12 7-14 7' CUTTINGS 
Recovered 0 0/2 0 '  = OX 
SANOY CLAY pate brown (5 YR 5/21, 30% gravel, 
mist 

14 7-16 7' SAMPLE 
Recovered 1 3/2 0' = 65% 
GRAVELLY CLAY moderate yellowish brown (10 YR 
5/41. 30% gravels, 70X, clay, poorly sorted, 
quartzites and weathered K-feldspar, moist 

16 7-18 7' SAMPLE 
Recovered 1 4/2 0' = 70% 
CLAY moderate broun (5 YR 4/41, some gravel UD to 
5 cm Top 0 85' coarser, poorly sorted, bottom 
section finer grained, moist 

18 7-20 7' SAMPLE 
Recovered 1 45/2 0' = 72 5% 
CLAY moderate broun (5 YR 4/41, some gravel, pate 
yetlouish broun (10 YR 6/21, 0 1-3cm, some sana, 
non-catareous, very damp to moist 

17 60' 
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LITHOLOGIC DESCRIPTION o_ !t! E 2  a 
u a  =Ew 

U= 259 cnc 

20 7-22 7 SAMPLE 
Recovered 2 0/2 0' = 100% 
CLAYEY SAND yellouish gray (5 YR 7/21, some 
mottling, coarse sand -30% clay, poorly sorted: 
moist 

22 7-24 7' SAMPLE 
Recovered 0 9/2 0 ,  45% 
SAND AND GRAVEL dark yellouish orange (10 YR 
6/5), sand matrix, poorly sorted, gravel, 
subangular: some clay (20x1, very uet 

24 7-26 7 SAMPLE 
Recovered 1 2/2 0, = 60% 
SAND AND GRAVEL same as 22 7-24 7 ' ,  wet. 

26 7-28 7' SAMPLE 
Recovered 0 0/2 0, = 0% 
Estimation of contact at 28 5' due to uhat was 
noted in 24 7-26 7' sample, and uhat 28.7-30 7' 
sample showed, and based on drilling behaviors 

PAGE 4 OF 26 
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26 7-30 7' SAMPLE 
Recovered 2 0/2 0' = 100% 
CLAYSTONE rnOderate yellowish brown (10 YR 5/4) 
highly Weathered, no bedding Some mottling, some 
quartzite grains Danp. 

30 7-32 7' SAMPLE 
Recovered 2 0/2 0 = 100% 
CLAYSTONE 
30 7' 

S& bedding, description same as 28 7 -  

32 7-34 7' SAMPLE 
Recovered 2 0/2 0' = 100% 
CLAYSTONE moderate yellowish brown (10 YR 5/41 
more towaras slightly weathered, sane streaking 
noticed, damp. 

34 7-36 2' SAMPLE 
Recovered 2 0/1 5' = 133%. 
CLAYSTONE olive gray (5 YR 4/11, slight gradatlon 
from 32.7-34 7, slightly weathered, 
no mottles, damp 
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W 
-1 LITHOLOGIC DESCRIPTION 

' 0  
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45 5-46 5' SAMPLE 
Recovered 0 0/1 0' = 0% 
RQD 0 0/0 0' = 0% 

46 5-48 5' SAMPLE 
Recovered 0 35/2.0' = 17 5% 
RQD 0 35/0 35' = 100% 
SILTSTONE mediun dark gray (N 4 / 0 ) ,  homogeneous, 
poorly cemented, Lou plasticity, soft, slightly 
ueathered; damp 

48 5-51 5' SAMPLE 
Recovered 2 0/3 0' = 67% 
RQD 1 7/2 0' = 85% 
CLAYSTONE mediun light gray (N 6/01 to medium 
gray (N 6 / 0 ) ,  poorly cemented, medim plasticity, 
homogeneous, soft, slightly ueathered, damp 

51 5-53 5' SAMPLE 
Recovered 3 0/2 0' = 150% 
ROD 2 0/3 0' = 67% 
(Recovered 1 0' from previous run ) 
CLAYSTONE same as above 

SAMPILES Cnll ECFD 
OR OlliER 'IESTS 

PERFORMED 
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SAMPI FS rnt I FCTFD 
OR OIIiFR lESlS 

PERFORMED 

53 5-56  0' SAMPLE 
Recovered 2 0/2 5 = 80% 
RQD 1 6 / 2  0' = 80% 
CLAYSTONE mediun dark gray (N 4 / 0 ) ,  homogeneous, 
mediun bedding, Lou plasticity, damp 

Recovered 1 8/2 0' = 90% 
RPD 1.4f1.8' = 78%. 
CLAYSTONE same as above, btocky and Lou to medium 
plasticity, damp 

56 0-58 0' SAMPLE 

58 0-62 0' SAMPLE 
Recovered 4 5/4 0' = 113% 
RPD 4 2 / 4  5 '  = 93% 
CLAYSTONE medium gray (N 5/0) to mediun dark gray 
( N  4 / 0 ) ,  sane silt, homogeneous, Lou to medlUm 
plasticity, poorly cemented, lignite streak at 
60.3', damp 



WELL NO - R 

- 
Id SAMPUS rnLL€ClTD 

LITHOLOGIC DCSCRlPTlON OR OTHER ESTS II 
0 

Iz 
E E  a 

a % 9  mt 

-* 

PERFORMED a ec3 ZE 
W 

PAGE g 26 

a 

e 

- -  I- - -1 

62 0-66 0 ’  SAMPLE 
Recovered 4 0/4 0’ = 100% 
RPD 2 6/4 0’ = 65% 
SILTY CLAYSTONE mediun dark gray (N 4/01, thin 
lenses of mediun gray (N 5/01. trace of flne- 
grained sand noted at 65 8‘, consolidated, LOW 
plasticity, homogeneous, unweathered, damp 

Recovered 4 3 / 4  0’ = 108% 
ROD 3 2 / 4  3’ = 74% 
66 0-66.7’ SANDY StCTSTONE medium gray (N 5/01, 
non-plastic, very fine-grained sand, unweathered. 
mist 
66 7-70 0’ SILTY CLAYSTONE medium dark gray (N 
4 / 0 ) ,  homogeneous, blocky, Lou to mediun 
plasticity, hard, consolidated, unweathered, damp 

66.0-70 0’  SAMPLE 



SAMPLES rnl LECTED 
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70 0-74 ai SAMPLE 
Recovered 3 4 / 4  O r  = 85% 
RPD 1 9/3 4' = 56x 
SANDY SILTSTONE m e d i u n  gray (N 5/01 to medlun 
dark gray (N 4/01 to grayish black (N 2/01, very 
fine-grained sand, Layered, none to LOU 
plasticity, Lignite pockets, consolidated. 
unueathered, danp 

74 0-78 0' SAMPLE 
Recovered 4 6/4 0' = 115% 
RPO 3 114 6' = 67% 
(Recovered 0 6' from previous run ) 
SANDY SILTSTONE mediun dark gray ( N  4/01, LOU 
plastic1 ty, homogeneous, some slickensides noted, 
very fine-grained sand, consolidated, unueathered, 
d a w  
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78 0-82 0' SAMPLE 
Recovered 4 2/4 0' = 105% 
RQD 4 2 / 4  2' = 100% 
SANDY SILTSTONE m e d i u n  Light gray (N 6 / 0 )  to  
mediun gray (N 5/0) ,  non-plastic, same as above 

82 0-86 0' SAMPLE 
Recovered 4 0/4 0' = 100% 
RQD 3 5/4 0' 88% 
SANDY SILTSTONE same as above 

SAMPLES COLLECTED 
LITHOLOGIC DESCRIPION OR OTtiER TESTS 

" Y  

g g  5 2  
E2: 

u (3 '5 PERFORMED 
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86 0-90 0'  SAMPLE 
Recovered 4 0 / 4  0' = 100% 
ROD 1 914 01  = 48% 
86 0-88 5' SANDY SILTSTONE same as above 
88 5-90 0' CLAYEY SILTSTONE mediun dark gray (N 
4 / 0 )  t o  dark gray (N 3/01, some sand, lensed, 
homogeneous, Lou t o  medium p l a s t i c i t y ,  
consolidated, feu scattered l i g n i t e  pockets, moist 
t o  danp 

90 0-94 0' SAMPLE 
Recovered 1 5/4.0' = 38%. 
RQD 1 5/1 5' = 100%. 
CLAYEY SILTSTONE same as above 
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94 0-96 0' SAMPLE 
Recovered 4 5/2 0 '  = 225% 
ROD 1 6/4 5' = 36x 
(Recovered 2 5' from previous run ) 
CLAYEY SILTSTONE mediun dark gray (N 6/01 to dark 
gray (N 3 / 0 ) ,  with some very fine-grained sand, 
Lou to medim plasticity, Lensed, consolidated, 
medium hard, unueathered, damp 

96 0-100 0' SAMPLE 
Recovered 4 O/L O'=  100% 
RQD 4 0/4 0' = 100% 
CLAYEY SILTSTONE same as above 

100 0-104 0' SAMPLE 
Recovered 4 O/L 0 '  = 100% 
RPD 1 6/4 0' = 4oX 
CLAYEY SILTSTONE same as above, trace of sand 

PAGE 13 OF 26 
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104 0-108 0' SAMPLE 
Recovered 4 O/C O f =  100% 

CLAYEY SILTSTONE same as above 
RPO 1 914 0' = 48% 

108 0-113 0' SAMPLE 
Recovered 4 715 0'  = 94% 
ROO 3 - 9 / 1  7' = 83% 
CLAYEY SILTSTONE dark gray (N 3/01 to tenses of 
grayish black (N 2/0) ,  trace very fine-grained 
sand, massive, layered, vet1 consolidated, hard, 
Lou to mediun plasticity, damp 
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113 0-117 Of SAMPLE 
Recovered 3 414 Of = 85% 
ROD 1 9/3 4' = 56% 
CLAYEY SILTSTONE dark gray (N 3 / 0 ) ,  lenses of 
grayish biack (N 2/01, traces of fine sand, Lou to 
medim plasticity, massive, uell consolidated, 
hard, occasional slickensides apperent, 
unueathered, damp 
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117 0-121 0' SAMPLE 
Recovered 4 6 / 4  0' = 115% 
RPD 4 0/4 6' = 87x 
SILTY CLAYSTONE dark gray (N 3 / 0 ) ,  some very 
f ine-grained sand interbedded, mediun plasticity, 
blocky, hard, consolidated, unweathered, damp 

121 0-125 0' SAMPLE 
Recovered 2 8 / 4  0' = 70% 
RQD 1 9/2 8' = 68% 
SILTY CLAYSTONE dark gray (N 3/01, pockets Of  

grayish black (I(  2/0), minor traces of fine- 
grained sand, Lignite pocketed, Low plasticity, 
massive, consolidated, hard, unueathered; damp 
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125 0-129 0' SAMPLE 
Recovered 4 814 0' = 120% 
ROD 4 0/4 8' = 83% 
125 0-127 1' SILTSTONE AND SANDSTONE medium gray 
(N 5/01 to mediun light gray streaked (N 6 / 0 ) ,  
very fine-grained sand, Vfl (4 0-3 5),  non- 
plastic, moderately cemented, thin streaks of 
lignite pockets, homogeneous, damp to mist, 
127 1-129 0' SILTSTONE mediun dark gray (N 4 / 0 )  
with spots of mediun gray (N 5/01, sandy fine- 
g ra i ned, low plasticity, homogeneous, 
consolidated, hard, small lignite pockets, 
unweathered, damp 

129 0-133 0' SAMPLE 
Recovered 2 1/4 0' = 53% 
ROD 2 0/2 1' = 95% 
CLAYEY SILTSTONE dark gray 
plasticity, homogeneous, 
unweathered, damp 

N 3/01, LOU 
consolidated, 
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133 0-135 0' SAMPLE 
Recovered 3 9/2 0' = 195%. 
RQD 1 113 9' = 2ax 
133 0-134.0' SILTSTONE dark gray (N 3/0), thin 
pockets of mediun gray (N 5/01, sandy and clayey, 
consolidated, homogeneous, mediun hard, damp 
134 0-135.0' SILTSTONE AND SANDSTONE medim gray 
(N 5/0), mediun dark gray (N 4/0), pockets of 
mediun light gray (N 6/01, very fine-grained sand, 
lignite streaked, cemented, non-plastic, 
unueathered, damp 

Recovered 2 5/4 0' = 63% 
RPD 2 1/2 5 '  = 84% 
135 0-137 2' SILTSTONE AN0 SANDSTONE- same as 
above 
137 2-137.5, CLAYSTONE dark gray (N 3/01, mediun 
to high plastic1 ty, blocky, homogeneous, 
unueathered, damp. 

135 0-139 0' SAMPLE 

139 0-141 0' SAMPLE 
Recovered 2 5/2 0' = 125% 
RQD 2 012 51 = aox 
SILTSTONE dark gray (N 3/01 to grayish black (N 
2/01, some very fine-grained sand; minor pockets 
of lignite, massive, homogeneous, Lou plasticity, 
hard, someuhat blocky, consolidated, danp 

134 0-137 2' GEOTECHNICAL 
SAMPLE (Hydrometer 
Analys i s )  

17% Sand 
83% Silt and Clay 

3289134137 

136 77' 
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141 0-145 0‘ SAMPLE 
Recovered 3 814 0‘ = 95% 
ROO 3 313 a’ = an 
CLAYEY SILTSTONE dark gray (N 3 / 0 )  to grayish 
black (N 2/0),  trace sand, very fine-grained; low 
to medim plasticity, hard, consolidated, danp. 

1L5.0-149 0‘ SAMPLE 
Recovered 4 2/4 0’ = 105% 
ROD 4 0/4 2’ = 95% 
CLAYEY SILTSTONE same as above 



- 
t 
v 

2 

149 0-153 0' SAMPLE 
Recovered 3 4 / 4  0' = 85% 
RQD 1 6/3 4' = 47!4 
CLAYEY SILTSTONE. grayish black (N 2/01 to 
occasionatly dark gray (N 3/01. clayey, traces 
very fine-grained sand, Lou plasticity, scattered 
Lignite strings, homogeneous, massive, hard, 
unweathered; danp. 

153 0-157 0' SAMPLE 
Recovered 4 6/4 0' = 115% 
ROD 3 6 / 4  6' = 78% 
CLAYEY SILTSTONE same as above 

SAMRFS WLtEClED 
OR OIHER KSIS 

PERFORMED 
LITHOLOGIC DESCRIP I O N  

II Y Z E  a 
u.c3 =Ew 

SE 

I 
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-J LITHOLOGIC DESCRIPTION 

0 E E  a 
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157 0-161 0' SAMPLE 
Recovered 4 o/b 0'  = 100% 
ROD 3 85 /4  0' = 96%. 
CLAYEY SILTSTONE mediun dark gray (N 4/01 to dark 
gray ( N  3/01, streaks of grayish black (N 2/01, 
trace very fine-grained sand, Lou to medium 
plasticity; massive, hard, consolidated, well 
cemented; unweathered, damp. 

161 0-165 0' SAMPLE 
Recovered 4 2 / 4  0' = 105% 
ROO 4 0/4 2' = 95% 
CLAYEY SILTSTONE same as above 
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173 I- 1 

165 0-169 0' SAMPLE 
Recovered 3 7 / 4  0' = 93%. 
ROD 2 5/3 7' = 68% 
SILTSTONE' same as above; some claystone 

169 0-173 0' SAMPLE 
Recovered 4 0 / 4  0'  = 100%. 
RPD 2 614 0' = 65%. 
SILTSTONE mediun dark gray (N 4 / 0 )  to dark gray 
(N 3 / 0 )  uith sane thin beds of mediun gray (N 
5/01, some sand, Lou plasticity, homogeneous, 
hard, uetl cemented, feu small lignite strings, 
unweathered, damp. 
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S A M  FY r9U ECTED 

PERFORMED 
LITHOLOGIC DESCRIPTION OR OlHER TESTS 

0 5 E 2  a 
4 -  =Ew 
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173 0-177 0' SAMPLE 
Recovered 4 0/4 0' = 100% 
RPD 4 0 / 4  0, = 1OoX. 
SILTSTONE medtun dark gray (N 4/01 to dark gray 
(N 3 / 0 ) ,  rnmerous clay pockets of light brown (5 
Y R  5/61, some sand; sandy lenses; hard, massive, 
well cemented, lignite pockets, low plasticity, 
unueethered danp 

Recovered 4 0/4 0, = 100% 

SILTSTONE* same as above; nunerous sltckensided 
surf aces. 

177 0-181 Or SAMPLE 

ROD 3 414.0' = 85% 



WELL NO 32-89 BR LOG OF BOREHOLE 

181 0-185 0' SAMPLE 
Recovered 3 8/4.0' = 95%. 
R a D  3.2/3 8' = 84% 
181 0-182.7' CLAYEY SILTSTONE grayish black (N 
2/0>; clayey; hocnogernous, mediun plasticity, 
hard; uell cemented, unweathered, danp 
182.7-184 8' SANDY SILTSTONE mediun dark gray (N 
4 / 0 )  to medim light gray (N 6/01, sandy; very 
fim-grained; considerably m r c  sand at 184 5', 
massive; wekt cemented, hard, occasions\ light 
brown (5 YR 6 / 4 )  streaked clay pockets, d a w  

185.0-189 0' SAMPLE 
Recovered 4 0 / 4  0' = 100%. 
RPD  4 0 / 4  0' = 100% 
SILTY SANDSTONE mediun gray (N 5 / 0 )  to medlUn 
light gray (N 6/01, thin streaks of dark gray (N 
3 / 0 ) ,  very f rne-grained sands, non-plastic, well 
consolidated, hard; damp to mist 
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Analysis) 
3289185192 
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189 0-193 0' SAMPLE 
Recovered 4 0/4 0' = 100% 
RQD 3.9/4 0' = 98%. 
189 0-192.5' SANDSTONE AND SILTSTONE mediun dark 
gray (N 4/01, thin pockets of mediun light gray (N 
6/01 and grayish black (N 2/01; black (N 1/01 
lignite pockets and stringers; very fine-grained 
sand; non-plastic, hard, well consolidated, thin 
bedded; unweathered; danp. 
192.5-193 0' -  SANDY SILTSTONE same as above, very 
fine-grained sand; lignite throughout. 

193 0-197 0' SAMPLE 
Recovered 2 7 / 4  0' = 68%. 
RPD 2 2/2 7' = 81%. 
193 0-193.6' SANDY SILTSTONE mediun gray (N 5/0) 
to mediun dark gray (N 6/01, sandy; very fine- 
grained sand; scattered lignite streaks and 
pockets; non-plastic; poorly cemented, mediun 
hard, unueathered, danp 
193 6-195 7' SANDY CLAYSTONE mediun dark gray (N 
U O ) ,  pockets of mediun light gray (N 6/0), sandy; 
mediun plasticity, blocky, hard, weakly to uell 
cemented, unueathered, mist to damp. 
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LI THOLOGI C DESCRlPTlON 
SAMPI ES CnLlECTED 
OR OWER TESTS 
PERFORMED 

197 0-199 0' SAMPLE 
Recovered 0 55/2 0' = 28% 
RPD 0 0/0 55' = 0%. 
CLAYSTONE dark gray (N 3 / 0 ) ,  homogeneous; mediun 
plasticity, blocky; mediun hard, consolidated, 
urneathered, damp. 

Recovered 0 O/O 0' = 0%. 
RPO O.O/O 0' = 0%. 

199 0-200 0' SAMPLE. 

200 0-201 0' SAMPLE. 
Recovered 1.7/1.0* = 170%. 
ROD 0 7/1.7' = 41%. 
CLAYSTONE: dark gray (N 3 / 0 ) ,  medlun plastlclty, 
homogeneous; blocky; mediun hard, consolidated; 
unweathered, dam. 

201 0-203 0' SAMPLE 
Recovered 2 0/2.Ot = 100% 
RaD 0 9/2 0' = 45%. 
SILTY CLAYSTONE. dark gray (N 3/01, si Lty, traces 
of sand; mediun plasticity, moderately 
consolidated, homogeneous, mcdiun hard, 
unweathered, danp. 

TOTAL DEPTH 203 0' 

I 



LOG OF BOREIiOLE 
g -1 r “-3 0A BY/UATE : d - ~ ~ t ,  1 

LOCATIflN Rocky Flu ts Plant, Backqroirnd 
COORDINATES N43,211 47 E22.635 78 (RFP) 
TOTAL DEPTH 159 8’ 

DRILLING COMPANY Bovles Brothers 

LOGGED BY J Marks, R T Treat 
GEOLOGISTS 

DWFI In1 r/Wl I NO 
GROUND SURFACE ELEVAION I 
WATER LEVEL ENCOUNTERED 185’ 

33-89 OR 
5935 8’ 

SI It MANAWK 4 
CEARP MANAGER 

COMMENTS Surface casinq set ut 37 35’ on 01/26/89 by J E Marks 

LITHOLOGIC DESCRIPTION 
SAMPLES COLLKTED 

OR OTIIER TESTS 
PERFORMED 

TOPS01 L 

0 0-2 2’ SAMPLE 
Recovered 1 15/2 2’ = 52% 
0 0-0 6’ GRAVELLY CLAY moderate brown (5 YR 
3/41, unstratified, 5% sand, gravel, subrounded, 
unsorted, vegetation roots; frozen, semi 
consolidated, caliche zone at 0 5-0 6’ with trace 
sand, mist 

ROCKY FLATS ALLUVIUM 

0 6-0 8‘ CLAY moderate brown (10 R 4/61, 
unstratified, 10% gravel, mist 
0 8-0 9’ GRAVELLY CLAY grayish orange (10 YR 
7/51, light zone-- does not fizz with HCL, 10% 
coarse-grained sand, gravel, poorly sorted, 
subangular, quartz1 te, hard, mist 
0 9-1 15‘ CLAY same as 0 6-0 8’ 

2 2-4 4‘ SAMPLE 
Recovered 2 2/2 2’ = 100% 
2 2-3 0’ CLAY same as above 
3 0-3 1‘ GRAVELLY CLAY moderate red brown (10 R 
4/6), poorly sorted, subangular to subrounded, 
quartzite, semi-consotidated, mist 
3 1-3 4’ CLAY moderate red brown (10 R 4/61, 
mediun plasticity, unsorted, moist 
3 4-3 9’ CLAYEY GRAVEL moderate yellow brown (10 
YR 5/41, unsorted to mediun sorted, subangular, 
slightly mist 
3 9-4 4’ SANDY CLAY caliche zone, pate yellow 
brown (10 YR 8/61, clay matrix, some gravel, 
subrounded, dry 

No HNu readings were 
taken 

PAGE 1 OF 21 



WELL NO - R LOG OF BOREHOLE PAGE 7 OF 21, 

4 4-6 4' SAMPLE 
Recovered 2 0/2 0' = 100%. 
4 4-6 4' CLAYEY GRAVEL. light brown (5 YR 6/41, 
up to 0 15' gravel, unsorted, subangular to 
subrounded; quartzite, clay matrix; effervesces 
with HCl unconsolidated, dry 

Recovered 1 9/2.0' = 95% 

yellow brow (10 YR 6/2), subangular, quartzite, 
dry 
7 2-7 3' CLAY grayish orange - pink (10 YR 8/31, 
moderately hard, dry 
7 3-8 0, GRAVEL light brown (5 YR 6/41. to 
slightly pink, sune clay, slight sand, quartzite, 
not calciun carbonate cemented; very dry 
8 0-8 3' GRAVEL same as above except iron 
staining; sune clay; moderate yellow brown (10 YR 
5 / 4 ) ,  very dry 

6 4-8 4' SAMPLE 

6 4-7 2' CLAYEY GRAVEL: mottled color, pale 

8 4-10 4' SAMPLE 
Recovered 0 0/2 0'. 0% 

10 4-12 4' SAMPLE 
Recovered 0 0/2 0' = 0%. 



WELL NO - R LOG OF BOREI-{OLE 

a 

12 4-14 4' SAMPLE 
Recovered 0 7/2 O'= 35% 
GRAVEL. grayish red (5 YR 4/21. same sand, very 
fine-grained, 3 large cobbles up to 0 15' in 
diameter, quartzite, 1 pink granite cobble, 
subangular to angular, unsorted, unconsolidated; 
dry 

14 4-16 4' SAMPLE 
Recovered 1 2/2.0'= 60X. 
14 4-14 6' GRAVEL granite cobble, light red (5 Y 
6/61, subangular, unconsolidated, ueathered; dry 
14 6-14 8, SANDY CLAY light brom (5 YR 6/41, 
medim-grained (2  0-1 5 phi), unsorted, 
subangular clay--slight plasticity, 
unconsolidated, dry 
14 8-15 0' GRAVEL mediun light gray (N 6/01, 
cobbles; angular, quartzite, unconsolidated; dry 
15 0-15 6, SANDY GRAVEL moderate yellou broun 
(10 YR 5/41; cobble size, unsorted, subangular to 
angular; unconsotidated, dry 

16.4-18 4' SAMPLE 
Recovered 1 5/2 O'= 75% 
16 4-17 7' SANDY GRAVEL light broun (5 YR 5/61. - 
slightly silty, some clay, cobbles up to 0 2', 
unsorted; subangular, quartri te, unconsolidated, 
slightly mist 
17.7-17 9, CLAY yellou gray (5 YR 7/21, some 
sand, slightly mist 

18 4-20 4' SAMPLE 
Recovered 0 5/2 0' = 25% 
SANDY GRAVEL. pale yellou broun (10 YR 7/21, 
coarse sand ( -0  5 to -0 0 phi), unsorted, 
subangular, quartzite, some clay, unconsolidated, 
uet 

PAGE 3 OF 31 
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NELL NO 35-89 eR LOG OF CORCllOLE 
c I I 

LITHOLOGIC DESCRIPTION 

- 
21 

22 

23. 

24 

23 

26 

27 

2a 

20 4-22 4' SAMPLE 
Recovered 1 4/2 0' = 70% 
SANDY GRAVEL Light brown (5 YR 5/61, coarse sand 
( - 0  5 to -1 0 phi), unsorted; subangular; 
quartzite, some clay, unconsolidated, wet 

Recovered 0 7/2.0' = 35% 
22 4-24 4' SANDY GRAVEL same as 20 4-22.4' 

22.4-24 4' SAMPLE. 

24 4-26 4' SAMPLE 
Recovered 0 0/2 0' = 0% 

26 4-28 4' SAMPLE 
Recovered 0.0/2 0' = 0% 

- 

Due to change in drilling sound and rate - 
al lwiun bedrock contact at - 28.5 
Recovered 0.0/2 0' = 0% 
SAND grayish orange (10 YR 7 / 4 ) ,  coarse-grained 
sand, subangular; unsorted, Yet 

28 4-30 4' SAMPLE 

PAGE 4 OF 21 
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3; 

31 

31 

3! 
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. 30 4-32 4' SAMPLE 
Recovered 0 W2.0' = 0% 

32 4-33 4' SAMPLE 
Recovered 0 0/2 0' = 0%. 

- 33 4-34 7' SAMPLE 
Recovered 0 0/1 3' = 0% 

34 7-36 7' SAMPLE 
Recovered 2 1/2 0' = 105% 
34 7-35 5 '  CLAYSTONE. moderate yellowish brow 
(10 YR 5 /41 ,  unstratified, highly plastic, 
consolidated, moderately hard-hard, weathered, 

light olive gray ( 5  Y 5/21, LAYSTONE 

PAGE 5 OF 21 
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LITHOLOGIC DESCRIP llON 

36 7-38 7' SAMPLE 
Recovered 2 2/2.0'= 110% 
36.7-38 7' CLAYSTONE dark olive gray (5 Y 4/21, 
some iron staining light olive brom (5 Y 5/61, 
unstratified, highly plastic; unueathered, wet, 
(same as above) 

38 7-40 7' SAMPLE 
Recovered 2 0/2.0' = 100%. 
38.7-40 0 ,  CLAYSTONE dark gray CY 3/01. to olive 
gray (5 Y Z/l), Lignite stringers uith organic 
wood pieces (black uith slight iron staining), 
consolidated, mediun plasticity; unueathered; 
hard, uet 
40 0-40 7' SSLTY CLAYSTONE mediun dark gray (N 
4 / 0 ) ,  to dusky yellou (5 Y 6 / 4 ) ,  slight iron 
staining, silty in part, consolidated, mediun 
plastici ty; unueathered, hard, Yet 

40 7-44 0' SAMPLE 
Recovered 3 5/3 3 ,  = 106% 
ROD 3 3/3 5 ,  = 94% 
SILTY CLAYSTONE mediun light gray (N 6 / 0 ) ,  
mediun gray (N 5/01 to a mediun dark gray (N 4 / 0 ) ,  
iron oxide, mediun plasticity, consolidated, 
mediun hard to hard, unueathered, mist to d a w  



- 
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2 

44 0-47 0' SAMPLE 
Recovered 0 0/3 0' = 0% 

LI lHOLOGlC DESCRIPTION 0 9 & E  a 
-=w z2  g q  mc 

RPD 0 0/0 0' = 0%. 

47 0-48 0' SAMPLE 
Recovered 0 0/0 0' = 0% 
RQD 0 0/0 0' = 0%. 

48 0-50 0' SAMPLE 
Recovered 0 3/2.0' = 15% 
RPD 0 O/O.O* = 0% 
CLAYSTONE: mediun dark gray (N 4/0); slightly 
silty mediun plasticity, consolidated; hard, 
weathered, damp. 

50 0-52 0' SAMPLE 
Recovered 1 0/2 0' = 95% 
RQD 1 5/1 9' = 79% 
CLAYSTONE mediun dark gray (N 4/0), slightly 
silty mediun plasticity, abundant lignite pockets, 
hard, unweathered, damp 

SAMPI FS cni I FCTED 
OR UTHER TESTS 

PERFORMED 
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5 4. 

55 

56. 

57 

58 

59 

60 

52 0-55 0' SAMPLE 
Recovered 3 0/3 0' = 100% 
RQD 3 0/3 0' = 100% 
52 0-53 8' CLAYSTONE- dark gray (N 4 / 0 ) ,  silty to 
very sandy at bottom, Lou plasticity, hard: 
weathered, damp. 
53.8-55 0'. SANDY SILTSTONE. light gray (N 7/0). 
non-plastic, fine-grained sands V f l  ( 4  0-3 5 phi) 
hard: unueathered, slightly damp 

55 0-55 3' SAMPLE 
Recovered 0.3/0 3' = 100% 
RaD 0 O/O 3' = 0% 
SANDY SILTSTONE same as above, mediun dark gray N 
4 /01  

Recovered 2 1/4 0' = 53% 
RQD 1 8/2 1' = 86% 
55 3-57 1' SANDY SILTSTONE same as above 
57 1-57 4' SILTY CLAYSTONE dark gray (N 3/01, 
Lou plasticity, lignite pockets, mediun hard, 
moist to damp. 

55 3-59 3' SAMPLE 
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59 3-62 3' SAMPLE 
Recovered 0 0 / 3  0' = 0% 
RQD 0 0/0 0' = 0% 

62 3-63 3' SAMPLE 
Recovered 0 3/1 0' = 30% 
RQD 0 O/O 3 ,  = 0%. 
CLAYSTONE- dark gray ( n  3 / 0 ) ,  slightly silty, low 
plasticity; mediun hard, blocky, slightly 
weathered, moist. 

63 3-67 3' SAMPLE 
Recovered 2 9 / 4  0, = 73%. 
RQD 2 1/2 9' = 72% 
CLAYSTONE dark gray (N 3/01, to a greyish black 
(N 2/0), mediun plasticity; lignite streaked, 
blocky, slicksided in upper 12°0, mediun hard, 
molSt. 

67 3-69 0' SAMPLE 
Recovered 0 0/1 7' = 0% 
RQD 0 0/0 0' = 0% 
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LITHOLOGIC DESCRIPTION 
SAMM Fq COI I FVTFD 

OR OTHER TESTS 
PERFORMED 

69 0-73 0' SAMPLE 
Recovered 1 0/4 0' = 25% 
ROD 0 0/1 0' 0% 
CLAYSTONE dark gray (N 3 / 0 ) ,  to grayish black (N 
2/0), mediun plastic, some lignite steaks, blocky; 
medim hard, mist 

73 0-74 0' SAMPLE 
Recovered 0 3/1 0' = 30%. 
ROD O.O/O 3' = 0% 
CLAYSTONE grayish black (N 2/0), lignite; low 
plasticity, poorly cemented; blocky; slightly 
weathered, moist. 

74 0-76 0' SAMPLE 
Recovered 2 6/2 0' = 130%. 
RPD 1 1/1 1, = 100% 
CLAYSTONE dark gray (N 3/01. trace of sand, 
lignite stringers; mediun plasticity; poorly 
cemented; blocky; slightly weathered, damp. 

m 
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SAMPI f? PnI I €CTFD 
OR Oll-tEK lLSlS 

PtRF ORMED 

76 0-78 01 SAMPLE 
Recovered 1 1/2 0' = 55% 
RQD 1 1/1 1' = 100% 
CLAYSTONE same as above, fine-grained sand at 
bottom at 781 

7a 0-a0 01 SAMPLE 
Recovered 1 612 0, = 80% 
RQD 1 6/1 6' = 100% 
SILTSTONE AND CLAYSTONE dark gray (N 3/0), trace 
of fine-grained sand, Lou plasticity, poorly 
cemented, consolidated, hard, unueathered, danp 

a0 0-82 01 SAMPLE 
Recovered 1 812 0, = 90% 
ROD 1 a11 a, = loox 
SILTSTONE: same as above except some sand 

a2 0-84 01 SAMPLE 
Recovered 2 0/2 0, = 100% 
ROD 2.0/2 0' = 100% 
SANDY SILTSTONE. mediun dark gray (N 4/01, fine- 
grained sand Vfl (4 0-3 5 phi), uell cemented, Lou 
to non plastic, unueathered, damp 



a 
'&LL NO 33-89 BR LOG OF BOREHOLE 
h I I 

LI'THOLOGIC DESCRIPTION 

36. 

37 

!38 F--:-4 

84 0-87 0' SAMPLE 
Recovered 3 0/3 0' = 100% 
RQD 1 9/3 0' = 63% 
84 0-84 8' SANDY SILTSTONE same as above 
84 8-87 0' CLAYEY SILTSTONE mediun dark gray (N 
4 / 0 ) ;  trace of sand, Low to mediun plastlclty, 
consolidated, unweathered, damp 

87 0-91 0' SAMPLE 
Recovered 4 0/4 0' = 100% 
ROD 4 0/4 0' = 100% 
CLAYEY SILTSTONE same as above 

PAGE 17 OF 21, 
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WLL NO 33-89 BR LOG OF BORCIIOLE 
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LITHOLOGIC DESCRlPllON 

91 0-95 0' SAMPLE 
Recovered 4 0 / 4  0' = 100% 
RQD 4 0 / 4  0, = 100%. 
CLAYEY SILTSTONE- dark gray (N 3/01, trace of very 
fine-grained sand; moderately cemented; Lou to 
mediun plasticity, consolidated; hard, blocky, 
Lignite seam noted a 91 8-92 0' (1/2" uide), 
unweathered; danp to slightly damp. 

Recovered 2 8/3 0' = 93% 
RPD 1 8 /2  8' = 64% 
95 0-96 6' CLAYSTONE. dark gray (N 3/01 medlun 
plastic1 ty, blocky, consolidated, damp. 
96 6-97 8' SILTSTONE AND SANDSTONE- mediun Light 
gray (N 6/01, to mediun gray (N 5/01, fine- 
grained sand Vfl (4 0-3 5 phi) non-plastic, 
consolidated; dam. 

Recovered 2 5/2 5' = 100% 
RQD 1 8/2 5' = 72% 
SILTSTONE mediun dark gray (N 4/01, some fine- 
grained sand, poorly to uell cemented, 
unueathered, damp 

95 0-98 0' SAMPLE 

98 0-100 5' SAMPLE 

PAGE 13 OF 21 
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100 5-104 0' SAMPLE 
Recovered 3 5/3 5' = 100% 
RPO 3 5/3 5' = 100% 
CLAYEY SILTSTONE. dark gray (N J/O),trece fine- 
grained sand; low plasticity; consolidated; 
blocky; unweathered, danp. 

104 0-108 0' SAMPLE 
Recovered 4 3/4 0' = 107% 
RQD 4 0/4 3' = 93% 
CLAYSTONE grayish black (N 2/01, to a mediun dark 
gray (N 4 / 0 ) ,  low to mediun plasticity; blocky 
lignite noted in upper 1 6' of run, poorly 
cemented, moist 

I 



WELL NO - R LOG OF BOREHOLE 

- 
09 

10 

11 

12 

13 

14 

15 

16 

108 0-111 0' SAMPLE 
Recovered 0 Or/3.0f = 0% 
RQD 0 O/O 0' = 0% 

111 0-111 7' SAMPLE 
Recovered 0 O/O 7' = 0%. 
RQD 0 0/0 0' = 0% 

111 7-112 Of SAMPLE 
Recovered 0 0/0.3' = 0% 
RQD 0 O/O 0' = 0% 

Recovered 0 4/2 Of = 20%. 
RQD 0 0/0.4' = 0% 
CLAYSTONE mediun dark gray (N 4 / 0 ) ,  mediun 
plasticity, blocky; weathered; moist. 

114 0-116 0' SAMPLE 
Recovered 2.0/2 0' = 100% 
RQD 1 1/2 0' = 55% 
CLAYEY SILTSTONE dark gray (N 3 / 0 )  to grayish 
black (N 2/01 lignite string noted at 115.7', 

112 0-114 Of SAMPLE 

damp. 

116 0-117 0' SAMPLE 
Recovered 1 0/1 0' = 100% 
RQD 1 0/1 Of = 100% 
SANDY SILTSTONE mediun dark gray (N 4/01 to 
mediun gray (N 5/01, very fine-grained sand V f l  
(4 0-3 5 phi) lignite pockets; mediun hard, damp 
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117 0-121 0' SAMPLE 
Recovered 4 0/4 0' = 100% 
RPD 4 0/4.0' = 100% 
CLAYEY SILTSTONE. mediun dark gray (N 4/01, Lou 
plasticity, slicksided streak noted 118-118 2', 
occasional Lignite pockets, unueathcred, damp 

121 0-125 0' SAMPLE 
Recovered 3 4/4 0' = 85%. 
ROD 1.9/3.4' = 56%. 
CLAYEY SILTSTONE same as above except grayish 
black (N 2/01 to dark gray OS 3/01 
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125 0-127 0' SAMPLE 
Recovered 1 9/2 0' = 95% 
RQD 1 35/1 9' = 71% 
CLAYEY SILTSTONE same as above with trace of sand 

127 0-131 0' SAMPLE. 
Recovered 2 2/4 0' = 55% 
RPD 1 1/2 2' = 50% 
CLAYEY SILTSTONE. mediun dark gray (N 4/01 to dark 
gray (N 3/01 low plasticity, non-stratified, 
homogeneous, consolidated, unweathered; danp. 

131 0-132 0' SAMPLE 
Recovered 1 0/1 0' = 100% 
RPD 0 01/1 0' = 0% 
CLAYEY SILTSTONE. same as atme 

Recovered 3 0/2 0' = 150% 
RQD 1 8/3.0' = 60%. 
132 0-132 8' CLAYEY SILTSTONE mediun dark gray 
(N 4/01 to dark gray (N 3/01. Low plasticity, non- 
strati f red, homogeneous; consolidated; 
unweathered, danp 

gray (I 4/01 to mediun gray (N 5/01, fine- grained 
sand Vfl (4.0-3 5 phi) consolidated, hard, 
unweathered, damp 

132 0-134 0' SAMPLE 

132.8-134.0' SANDSTONE AND SILTSTONE: medim dark 



I a 

' 0  

WELL NO 33-89 ER LOG OF BOREHOLE 

LITHOLOGIC DESCRlPTlON 
t 

UCJJ 

134 0-138 0' SAMPLE 
Recovered 2 8 / / 4  0' = 70%. 
RPD 2 3/2 8' = 82%. 
SANDSTONE AND SILTSTONE. same as 132.8-134 0' 
except sandstone and siltstone thinly bedded. 

138 0-140 5' SAMPLE. 
Recovered 1 112 5' = 44% 
R& 0 811 1' 173% 
SANDY SILTSTONE: dark gray (N 3/01; non-plastic, 
very fine-grained; feu noted lignite streaks, well 
cemented, hard, meathered, slightly danp. 
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140 5-142 5’ SAMPLE 
Recovered 1 4 / 2  0‘ = 7%. 

t 

RPD 1 5 /1  5 ,  = 100%. 
SILTSTONE some sand; dark gray (N 3/01; low 
plasticity, homogeneous, well cemented; hard, 
slightly damp 

142 4-145 5’ SAHPLE 
Recovered 2 8/3.0‘ = 93% 

SILTY SANDSTONE dark gray (N 3/01 to a (N 5/0) 
fine-grained, hard, well consolidated, thin 
streaks of light gray (N 7/0) sands; unweathered; 
slightly damp 

RPD 2.812 a’ = ioox 

145 5-149 8’ SAMPLE 
Recovered 4 0 / 4  3‘ = 93% 
RQD 4 0 / 4  0’ = low 
145.5-146 0’. SILTY SANDSTONE. same as above. 
146.0-149 9‘ CLAYEY SILTSTONE dark gray (N 3/01 
to light gray (N 7/01 nunerous small pockets of 
fine-grained sand, small lignite pockets; hard, 
consolidated, slightly danp 



' 0  

MLL NO 33-89 BR LOG OF BOREHOLE 

LITHOLOGIC UESCRlFllON 

149 8-153 8' SAMPLE 
Recovered 4 0 / 4  0' = 100% 
RQD 3 2 / 4  0' = 80%. 
SANDY SILTSTONE dark gray (N 3/0) to thin streaks 
of light gray (N 7 / 0 )  non plastic, very fine- 
grained sands; uell consolidated, hard, slightly 
danp 

153 8-155 8' SAMPLE 
Recovered 2.0j2.0' = 100% 
RQD 2 0/2 0' = 100% 
SANDY SILTSTONE- same as above 
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155 8-159 8' SAMPLE 
Recovered 4 0 - 4  0 ,  = 100% 
RQD 3 9 / 4  0 ,  = 98% 
SANDY SILTSTONE. thin streaks of clay pockets, 
dark gray (N 3/0) to grayish black streaks of (N 
2/01 very fine-grained sand, w to low 
plasticity, hard, well consolidated, small lignite 
pockets; slightly danp. 

TOTAL DEPTH = 159 8' 
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QA B Y / D A T E ~ ~ L C / . .  d k  r.12.;Yd qc A - z~/-J f  BOREHOLE/WELL NO 34-89 OR 
LOCATION ockv Flats Plant.< Backqround GROUND SURFACE ELEVAION 5920 9' 
COOi?DlNATES N43.740.80 F73.469.07 (RFP) WATER LEVEL ENCOUNTERED 15 60' 
TOTAL DEPTH 168' STATIC 77 02' (6/16/89) 

DRILLING COMPANY Boyies Brothers 
DATE DRILLED J ~ ~ U W V  27.30, 1989 ~03/06/6+03/10/89~ 
DRILLING METHOD Hdow Stem Auger O 0-42 O', Rotary h e  42 0-168 0' 
LOGGED BY K E Miller, R T Treat 

COMMENTS 

DRILLER K Porker, P Bushkovskl 
DRILLING FLUID 0-0-42 0' None . 42 0-168 0' Water 
CHECKED BY 4- Ah mfm 

/ SIK-M AI~AGER 

GEOLOGIST CEARP MANAGER 

IlELPER T Rodriguez, H McCree 

Surface castnq set on January 31, 1989, cemented on February 8. 1989 bv K E  Miller to 4200' 

SAMPLES COLLFCTED 
OR OTHER TESTS 

PERFORMED 
LlTHOLOGl C DESCRlPTlON 

0 9 
4 0  =Ew 

a 1 1  I - a  

8 5  SE 

TOPS01 L 

0 0-1 8' SAMPLE 
Recovered 1 8/1 8, = 100% 
0 0-0 6, TOPSOIL grayish broun (5 YR 3/21, 
roots, organic material, unconsolidated, some 
clay, dry 
0 6-1 4, SANDY CLAY moderate brown ( 5 YR 4/41, 
roots, small gravel, unconsolidated; 80% clay, 20% 
sand, dry 
1 4-1 8, CLAYEY GRAVEL grayish orangish pink (5 
YR 7/21, gravel and moderate brown (5 YR 4/41, 
clay, poorly sorted, angular, gravel size 1 cm-6 
cm 

ROCKY FLATS ALLUVIUM 

1 8-3 8' SAMPLE 
Recovered 1 6/2 0, = 80% 
1 8-2 1' GRAVELLY CLAY grayish orangish pink (5 
YR 7/21, 70% gravel, some pebbles, poorly sorted, 
unconsolidated; 1 5-2 0 cm, subrounded, dry 
2 1-2 9, SANDY CLAY moderate broun (5 YR 4/41, 
85% clay, consolidated, damp 
2 9-3 4, CLAYEY SAND dark yellowish orange (10 
YR 6/61, to grayish orangish pink (5 YR 7/21, 
calcareous, unconsolidated at bottom, fine to 
coarse grained sand, 40% gravel, quartzite and K- 
feldspars, angular to subangular, 2cm-3cm, dry 

3 8-5 8' SAMPLE 
Recovered 2 0/2 0, = 100% 
3 8-4 7) CALICHE grayish orangish pink (5 YR 
7/21, 50% clay, 40% gravel, 10% sand, 
unconsolidated, poorly sorted, gravel 2 0-4 Ocm, 
angular, quartzite, K-feldspars, will effervesce, 
drv 
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4 7-5 8, GRAVELLY CLAY moderate yellouish broun 
( 10 YR 5/61, 80% clay, 20% gravel, effervesces, 
sune streaking, unconsolidated, size to 5 cm; dry 

l 

5 8-7 8' SAMPLE 
Recovered 0 65/2 Of =32.5% 
CLAY AN0 GRAVEL. moderate broun (5 YR 4 / 4 ) ,  sand 
matrix, poorly sorted, calcareous clay, 
unconsolidated, quartzites to 6cm; angular to sub- 
angular. dam. 

7 8-9 8' SAMPLE 
Recovered 1 6/2 Of = 80% 
7 8-8 7 ,  CLAYEY SAND. grayish orangish pink (10 
YR 7 / 4 ) ,  sand matrix, quartz grains; subangular, 
poorly sorted, consolidated, damp 
8 7-9 4 ,  CLAY moderate broun (5 YR 3/41, some 
mottling and streaks, small calcareous lens, 
effervesces, iron staining, 1 0-0 5 phi, K- 
feldspars, quartz and biotite noted; damp. 

Recovered 1 5/2.0' = 75%. 
SANDY CLAY moderate broun (5 YR 4/41, sand poorly 
sorted, quartz grains 1 0/0.5 phi, poorly 
cemented, gravel, unconsolidated; subangular, 
damp. 

9 8-11 8' SAMPlE 

- -  
1 1  8-13 8' SAMPLE 
Recovered 0 9/2.0' = 45%. 
GRAVELLY SAND. moderate yellouish broun (10 YR 
5/41, to 6 cm; quartzite, sand matrix, 0 0 to - 5 - -  phi quartz, some k-feldspars, grainy; very 

- -  
unconsolidated, poorly sorted, subangular to 
subrounded clay prtion, damp - -  



mN0 34-8SBR LOG OF BOREHOLE 
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13 8-15 8' SAMPLE 
Recovered 1 1/2.0' = 55%. 
SAND AND CLAY. moderate brown (5 YR 3/6), sand 
matrix, very unconsolidated, poorty sorted, grains 
to -1 0 phi, quartz; no effervescence, large 
gravel to 7 cm quartzite and K-feldspars; angular, 
damp. 

15 8-17 8' SAMPLE 
Recovered 1 0/2.0' = SOX. 
SANDY GRAVEL pale yellowish brown (10 Y 6/2), 
sand poorly sorted quartz, gravel 30%, K-feldspars 
and quartzite; angular to subangular size OS-2.0  
cm clay at bottom of shoe; moderate brown (5 YR 
6 / 4 1 ,  consolidated, very wet 

Recovered 1.3/2.0' = 65%. 
GRAVELLY SAND- dark yellowish orange (10 YR 6/61, 
sand poorly sorted, 1 0 to -1 0 phi 
unconsolidated, gravel 40%, quartzite and K- 
feldspars, size to 6 cm angular to subangular, 
very net 

17 8-19 8' SAMPLE 

19 8-21 8' SAMPLE 
Recovered 1 3/2.0t = 65%. ~~. ~ 

19 8-20 2, SANDY GRAVEL- moderate yellowish brown 
(10 YR 5/0), gravel 65%, K-feldspars and 
quartzi te, subangular to rounded sand 3% 
unconsolidated, wet 
20 2-20 6l CLAY AN0 GRAVEL moderate yellowish 
brown (10 YR 5/4), gravel &OX, subrounded, 3 0-4 0 
cm, consolidated, damp 
20 6-20 9' SANDY GRAVEL same as 19 8-20 3' 
20 9-2 1' CLAY: dusky yellow (5 Y 6 / 4 ) ,  
interbedded sand quartz, non calcareous 80% clay; 
consol idated, damp. 
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WELL NO - R LOG OF BORtliOLE 

LITHOLOGIC DESCRlPllON 

21 8-23 3' SAMPLE 
Recovered 1 5/1 5' = 100% 
21 8-22 4' GRAVEL AND SAND moderate yellouish 
broun (10 YR 5/41, poorly sorted, quartzite and K- 
feldspars, angular to subrounded, unconsolidated, 
sand, quartz grains 1 5 to -1 0 phi, uet. 
22 4-23 3' SILTY SAND moderate yellouish broun 
(10 YR 5/4), very fine grained quartz; some clay; 
high plastic, unconsolidated, slightly damp 

Recovered 1 1/1 0' = 110% 
23 3-23 7' GRAVEL AND SAND moderate broun (5 YR 
4/41, unconsolidated, gravel bo%, angular to 
subangular, sand 40%, poorly sorted 

23 3-24 3' SAMPLE 

23 7-24 3' SILTSTONE pale yellouish broun (10 YR 
6/2), mottling, very fine grained, consolidated, 
Fe streaks, dark yellouish orange (10 YR 6/61, 
d a w  

24 3-25 3' SAMPLE 
Recovered 1 9/1 0' = 190% 
SILTSTONE light olive gray (5 Y 6/1), trace clay, 
consolidated, very fine grained, does not ribbon, 
slightly damp 

Recovered 2 0/1 0' = 200% 
Same as 24 3-25 3' 

26 3-27 3' SAMPLE 
Recovered 1 6/1 0' = 160% 
SILTY SANDSTONE light gray 
grains, consolidated, some st  

Recovered 1 2/1 0' = 120% 

24 3-26 3' SAMPLE 

27 3-28 3' SAMPLE 

(N 7/0), no coarse 
ining, damp 

SILTSTONE mediun light gray (N 6/01, trace clay, 
fine grained, some streaking, damp 

28 3-29 3' SAMPLE 
Recovered 2 0/1 0' = 200% 
CLAYSTONE mediun gray (N 5 / 0 )  trace silt, highly 
weathered, consolidated, damp 

PAGE 4 OF 6 
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, , , :. ,-3O 6' SAMPLE 
tered 2 0/1 0' = 200%. I - -  

CLAYSTONE Same as 28 3-29 3' 

30 3-31 3' SAMPLE 
Recovered 1 5/1.0' = 150% 
CLAYSTONE- Light olive broun (5 Y 5/61: 
consolidated, plastic, highly ueathered, damp. 

31 3-32 3' SAMPLE 
Recovered 2 0/1 0' = 200% 
CLAYSTONE same as 30 3-31 3' 

32 2-33 3' SAMPLE 
Recovered 1 1/1 0' = 110% 
CLAYSTONE olive gray (5 Y 3/21, no streaking; 
mottllng, consolidated, base of intensely 
ueathered, damp 

33 3-36 3' SAMPLE 
Recovered 1 3/1 0' = 180% 
CLAYSTONE same as 32.3-33 3' 

36 3-35 3' SAMPLE 
Recovered 2.0/1 0' = 200% 
CLAYSTONE. same as 32.3-33 3' 

35 3-36 3' SAMPLE 
Recovered 1 2/1 0' = 120%. 
CLAYSTONE olive gray (5 Y 3/21; trace sand; some 
Fe streaking, no banding, consolidated, dam. 

36 3-37 3' SAMPLE 
Recovered 1 4/1 0' = 140% 
SANDSTONE mediun gray (N 5/0), trace clay and 
silt, very fine grained, banding, some Lignite 
noted, cemented, dry 
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37 3-38 3' SAMPLE 
Recovered 1 0/1 O f  = 100% 
SANDY SILTSTONE medium gray (N 5/01, some nodules 
of silt, xell cemented silt, unconsolidated, 
friable, interbedded sand, fining dounuard, dry 

38 3-39 3' SAMPLE 
Recovered 1 0/1 0' = 100% 
SILTSTONE mediun gray (N 5/0), fining upward, 
uell cemented friable nodules, unconsolidated. 
very dry 

39 3-40 3 SAMPLE 
Recovered 1 6/1 0' = 160% 
39 3-39 8' SILTSTONE medium dark gray (N 4/01, 
nodules very friable and unconsolidated, fine 
grained, fining upuard, dry 
39 6-40  3, CLAYSTONE medium dark gray (N 4/0), 
plastic, consolidated to unconsolidated, damp 

40 3-41 3' SAMPLE 
Recovered 1 2/1 Of = 120% 
SILTSTONE mediun dark gray ( N  6/01, very fine 
grained, IightLy consolidated, sub-plastic, damp 

41 3-42 0' SAMPLE 
Recovered 0 7/0 7' = 100% 
Same as 40 3-41 3' 

NOTE 42 0-43 O f  7 7/8" diameter rotary dri 1 Led 

43 0 - 4 5  O f  CORE SAMPLE 
Recovered 0 75/2 O f  = 38% 
ROD 0 O/O 75' 0% 
SILTY SANDSTONE light gray (N 7/01 to medium 
light gray (N 6/01, very fine-grained homogeneous 
sand Vfl ( 4  0-3 5 phi) to f l  (3 0-2 5 phi), uell 
sorted, poorly cemented, moderately hard, non- 
plastic, very moist to moist 
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50 -- - 

- -  

51- - - 

45 0-47 0' CORE SAMPLE 
Recovered 0 0/2 0' = 0% 
RPD 0 O/O 0' = 0% 

47 0-49 0' CORE SAMPLE 
Recovered 0 0/2 0' = 0% 
RPD 0 O/O 0' = 0% 

49 0-51 0' CORE SAMPLE 
Recovered 1 5512 0' = 78%. 
ROD 1 55/1 55' = 100% 
CLAYSTONE dark gray (N 3/0j to grayish black (N 
2/01, some sand, very fine-grained sand V f l  ( 4  0- 
3 5 phi), lou plasticity, moderately cemented, 
unueathered, medium hard, damp 

51 0-55 0' CORE SAMPLE 
Recovered 3 0/4 0 '  = 75% 
ROD 2 7/3 6' 1 90% 
SILTY CLAYSTONE dark gray (N 3/01, trace very 
fine-grained sand, Lou plasticity, homogeneous, 
hard, moderately CemE!nted, blocky, damp 

SAMPIIS rnt L E C ~  
OR OIHER TESlS 

PLRFORMLD 
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55 0-57 0' CORE SAMPLE 
Recovered 1 7/2 0' = 85% 
RQD 1 7/1 7' = 100% 
SILTSTONE medium gray (N 5/0) to mediun dark gray 
( N  4 / 0 ) ,  strings and pockets of grayish black (N 
2/01 Lignite, some very fine-grained sand, 
homogeneous, Lou to non-plastlc, hard, uell 
cemented, unueathered, damp 

Recovered 0 5/1 0' = 50% 
RQD 0 5/0 5' = 100% 
SANDY SILTSTONE same as above, non-plastic, 
somewhat coarser grained sands 

57 0-58 0' CORE SAMPLE 

58 0-62 0' CORE SAMPLE 
Recovered 3 3/4 0' = 83% 
RQD 1 7/3 3' = 52% 
SILTSTONE medium dark gray (N 4 / 0 ) ,  blotches and 
strings of grayish black (N 2/01 lignite, some 
sand to slightly clayey, homogeneous, low 
plasticity, uell cemented, hard, unweathered, 
damp 
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62 0-66 0' CORE SAMPLE 
Recovered 3 . 4 / 4  0' = 85%. 
RPD 2 OW3 4' = 60% 
SILTSTONE same as above, some sand. 

66 0-70 0' CORE SAMPLE 
Ruovcred 3.9/4 0' = 98% 
RPD 3 7/3.9' = 95%. 
SANDY SILTSTONE- medim dark gray (N 4/01 to dark 
gray N 3/01: homogeneous, very fine-gralmd S a d .  
hard; well cemented; layered; unweathered; damp. 
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I 70 0-7L 0' CORE SAMPLE 
Recovered 4 014 0' = 100% 

SILTSTONE S a m  as above, some sand 
ROD 3 114 01  = 78%. 

74 0-78 0' CORE SAMPLE 
Recovered 4 0 / 4  0' = 100% 
RQD 3 75/4 0' = 94% 
CLAYEY SILTSTONE dark gray (N 3/01 to a medium 
dark gray (N 4 / 0 1 ,  sane very fine-grained sand, 
Lou plasticity, homogeneous, massive, moderately 
cemented , hard, unuea t he red, damp. 

PAGE 10 OF 23~ 

SAMPLES COLLECTED 
OR OTHER TESlS 

PERFORMED 



WLL NO .34-89 RR 

h 

t 
v 

!2 

LOG OF BOREHOLE 

LITHOLOGIC DESCRIPTION 0 Y 

E552 
CL E d  I W  <a 

78 0-82 0' CORE SAMPLE 
Recovered 4 0/4 0' = 100% 
RPD 3 7 / 4  0' = 93% 
CLAYEY SILTSTONE same as above, traces of sand 

82 0-86 0' CORE SAMPLE 
Recovered 0 0/4 0' = 0% 
RQD 0 O/O 0' = 0% 
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86 0-87 0' CORE SAMPLE 
Recovered 5 0/1 0' = 500% 
RQD 4 5/5 0' = 90% 
CLAYEY SILTSTONE dark gray (N 3/0) to medlum dark 
gray (N 4/0), trace sand, lou to medium 
plastic1 ty, hard, masslve, homogeneous, blocky, 
unueathered, damp 

87 0-91 0' CORE SAMPLE 
Recovered 4 0/4 0' = 100% 
RPD 3 6/4 0' = 90% 
CLAYEY SILTSTONE same as above 

91 0-95 0' CORE SAMPLE 
Recovered 4 5/4 0' = 113% 
RQD 1 a i 4  5' = 45% 
CLAYEY SILTSTONE same as above 
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WELL NO - R LOG Of- BOREHOLE 

38. 

49 

95 0-99 0' CORE SAMPLE 
Recovered 0 0/4 0' = 0% 
ROD 0 0/0.0' = 0%. 

99 0-100 0' CORE SAMPLE 
Recovered 5 0/1 0' = 500% 
R ~ D  4 ais 01 = 96%. 
SANDY SILTSTONE same as 86 0-87 0' 

100.0-104 0' CORE SAMPLE 
Recovered 4 0 / 4  0' = 100%. 
ROD 2.75/4 0' = 69% 
SANDY SILTSTONE: mediun gray (N 5/01 t o  mediun 
dark gray (El 4 / 0 ) ,  same as above 

SAMFLFS COLI €0 
OR OTHER IESTS 

PERFORMLO 
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SAMR ES COl LFCTED 
LITHOLWC DESCRlPTlON OR OTHER TESTS 

104 0-108 0' CORE SAMPLE 
Recovered 4 0/4 0' = 100% 
ROD 4 014 01  = IOOX 
104 0-106 6' SANDY SILTSTONE same as above 
106 6-108 0' CLAYSTONE mediun gray (N 5/0), some 
medium Light gray (N 6/0), homogeneous, blocky, 
highly plastic, well to moderately cemented, 
massive, hard to medium hard, damp 

io8 0-112 a' CORE SAMPLE 
Recovered 1 5/4 0' = 38% 
ROD 1 511 5 '  = 100% 
CLAYSTONE same as above 



NELL NO - R LOG OF [30REIIOLE 

I -  - I  
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112 0-114 0' CORE SAMPLE 
Recovered 5 2/2 0' = 260% 
RPO I 0/5 2' = 92%. 
CLAYSTONE same as above. 

114 0-118 0' CORE SAMPLE 
Recovered 2 0/4 0' = 50%. 
RPD 1 65/2 0' = 83% 
SILTSTONE- dark gray (N 3/0) to blotches of 
grayish black (N 2/01 lignite strings; trace to 
some sand, Lou plasticity; scattered fragments of 
a nwdiun light gray (N 6/01: highly cemented; 
extremely hard, well cemented; damp. 
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118 0-120 0' CORE SAMPLE 
Recovered 3 3/2 0'  = 165% 
RPD 3 0/3 3' = 91% 
CLAYEY SILTSTONE same as above, trace sand 

120 0-124 0' CORE SAMPLE 
Recovered 3 614 0' = 90% 
RQD 3 3/3 6' = 92% 
120 0-121 2' CLAYEY SILTSTONE. grayish black (N 
2 /0 ;  moderate lignite present 
121.2-123 6' SILTY SANDSTONE- mediun light gray 
(N 6/01 to medim gray (N 5/0), non-plastic, 
massive, fine-grained, hard, well cemented, damp 
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124 0-128 0' CORE SAMPLE 
Recovered 2 5/4 0' = 63%. 
RQD 0 4/2 5, = 16% 
SILTSTONE-SANDSTONE mediun light gray (N 4/01 to 
mediun gray (N 5/01 with occasional blotches of 
grayish black (N 2/0), lignite strings and 
blotches, poorly to well cemented, layered, hard, 
non-plastic, very mist to danp 

128 0-131 0' CORE SAMPLE 
Recovered 1 2/3 0' = 40% 
RQD 0 9/1 2, = 75%. 
SILTSTONE mediun gray (N 4/01 to dark gray (N 
3/01, some sand, massive, homogeneous, non- 
plastic; poorly cemented to uell cemented, danp 

131 0-135 0' CORE SAMPLE 
Recovered 4 2/4 0' = 105% 
RQD 2 75/4 2, = 65% 
CLAYEY SILTSTONE: dark gray (N 3/01, low to mediun 
plasticity, massive, homogeneous, moderately 
cemented, somewhat blocky, hard, unweathered, 
damp 

126 0-130 0' GEOTECHNICAL 
SAMPLE (Hydrometer 
ana 1 ys i s 1 
3489126130 
55% SAND 
45% SILT AND CLAY 
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135 0-139 0' CORE SAMPLE. 
Recovered 4 0/4 0' = 100%. 
ROD 3 7 / 4  0' = 93%. 
CLAYSTONE AND SILTSTONE: grayish black (N 2/01 to 
a dark gray (N 3/01; some lenses of mdiun gray (N 
5/01: medtun plasticity, homogeneous; strings and 
pockets of 1 igni te, we1 1 cemented, hard; massive; 
well consolidated; blocky; damp. 

139 0-143 0' CORE SAMPLE 
Recovered 3.814.0' = 95% ~. 
RPD 3 1/3 8' = 82%. 
CLAYSTONE AND SILTSTONE. same as above; trace 
sand 
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143 0-147 0' CORE SAMPLE 
Recovered 0 0/4 0'  = 0%. 
RQD 0 O/O 0 '  = 0%. 
SILTY CLAYSTONE grayish black ( N  2/0) to dark 
gray (N 3/0), homogeneous, massive, blocky, low to 
mediun plasticity, hard, well cemented, 
consolidated, unweathered, slightly damp 

147 0-148 0' CORE SAMPLE 
Recovered 5 0/1 0' = 500% 
ROD 4 O/S 0' = 80%. 
SILTY CLAYSTONE. grayish black (N 2/01 to dark 
gray (N 3/01, hccnogeneous, Lou to  mediun 
plasticity, massive; hard, uell cemented, 
unweathered, slightly damp 

148 0 - 1 5 2  01 CORE SAMPLE 
Recovered 4 0/4 0' = 100% 
ROD 3 814 01  = 95% 
CLAYEY SILTSTONE dark gray ( N  3/01, few grayish 
black streaks and pockets of (N 2/0) Lignite, 
trace very fine-grained sand, Lou plasticity, 
hard, homogeneous; massive; slightly damp. 
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152 0-156 0' CORE SAMPLE 
Recovered 4 0/4 0' = 100%. 

SANDY SILTSTONE dark gray (N 3 / 0 ) ,  spots of 
grayish black (N 2/0) lignite, feu scattered 
blotches of light broun (5 Y 5/61, no HCL 
reaction, massive, non-plastic, homogeneous, hard, 
well cemented; danp 

156.0-160 0' CORE SAMPLE 
Recovered 4 O/4.Of = 100%. 
RQD 3 8/4 0' = 95%. 
SANDY SILTSTONE Same as above 

RPD 3 514 0 1  = 88% 
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j7 1-14 
1- -t 
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160 0-164 0' CORE SAMPLE 
Recovered 4 0 / 4  0' = 100% 
ROD 3 214 0' = 00%. 
SILTSTONE- same as above, trace sand. 

I 
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164 0-168 0' CORE SAMPLE 
Recovered 4 0 / 4  0' = 100% 
RQD 3 8/4 0' = 95% 
CLAYEY SILTSTONE dark gray (N 3/01 to lensed 
grayish black (N 2/0) with continuing specks of 
light broun (5 Y 5/6), no HCl reaction, 
homogeneous, Lou plasticity, massive, hard, 
unueathered, damp 

TOTAL DEPTH- 168 00' 
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DATE DRILLED W / I ~ / R Q  n? 

ROREHOLE/WELL NO 35-89 RR 
GROUND SURFACE ELEVATION 5877 6' 
WATER LEVEL ENCOUNTERED None 

STATIC 111 56' (7/6/89) 
DRILLER R Sharp, P Bushkovski 
DRILLING FLUID 
CHECKED BY 2 

HLPER P Mesa, H M&ee 
None 0 0'49 5, Water 39 5'-217 8' 

CEARP MANAGER 
COMMENTS Surface casinq set by J E Marks on February 17, 1989 to 39 50' 

2 

3 

4 

I 

TOPS01 L 

0 0-2 2' SAMPLE 
Recovered 1 8/2 2' = 82% 
0 0-0 8' GRAVELLY CLAY very dusky red (10 R 
2/21, gravel up to 0 071, subrounded, 
unconsolidated, vegetative roots, frozen, moist 

COLLUVIUM 

0 8-1 6' CLAY dark yellowish brown (10 YR 4/21. 
10% gravel, subangular, quartzite, consol 
vegetative roots, frozen, mist 

1 6-1 8' CLAYSTONE dusky yellowish brown 
2/21, consolidated, moist 

dated; 

(10 YR 

2 2-4 3' SAMPLE 
Recovered 2 0/2 1' = 95% 
2 2-3 1' CLAYSTONE mediun dark gray (N 4/01, 
slightly weathered with iron stain, trace 
vegetative roots, consolidated, moist 
3 1-4 2' CLAYSTONE same as above, gradual color 
change to olive gray (5 Y 4/11 

FAGE ' OF 28 
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- -  Y / / I  CLAYSTONE. olive gray (5 Y 4/11, K O  brownish gray 
(5 YR 4/11, caliche and Lignite coat stringers, 
barely weatherea, consolidated; moist 

6 3-8 3' SAMPLE 
Rccovcrea 2 W2.0 = 100% 
CLAYSTONE. light olive gray (5 Y 5/21, slightly 
ueathcred with small fractures, consolidated; 
morrt 

8 3-10 3' SAMPLE 
Rccovcrea 2.0/2 0'  = 100% 
CLAYSTONE. olive gray (5 Y 3/21. iron stained in 
part - light brown (5  YR 5/61, black organic 
flakes ( N  1/01, not plastic; consolidated; 
moderately friable, moist 

10 3-12 3' SAMPLE 
Recoverea 2 2/2 0' = 110%. 
CLAYSTONE- light olive gray (5 Y 5/21, to olive 
gray (5 Y 3/21. iron stained in part - tight brown 
(5 Y 5/61; caliche stringers touare the bottom; 
consolidated yet friable; slightly mist. 
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CLAYSTONE otive gray (5 Y 3/21. organic black 
specks (N l/O); slightly ueathered to not 
ueatherea, consolidated; moderately hard, slightly 
mist 

14 3-16 3' SAMPLE 
Recoverea 2 2f2 0' = 110%. 
CLAYSTONE light olive gray (5 Y 5/21, moderately 
ueatherea; abudant i ron staining - yet louish 
orange (10 YR 6/61, black organic uood chips ( N  
lfO1; friable to  moderately consolidated, slightly 
mOlSt. 

16 3-18 3' SAMPLE 
Recoverw 1 9/2 0' = 95%. 
CLAYSTONE Light olive Droun (5 Y 5/61, abundant 
fractures uirh iron staining - tight brown (5 YR 
5/61: caliche stringer at 17 3' to 17 S ' ,  mostly 
consolidated, slightly moist 

18 3-20 3' SAMPLE 
Rccoverea 2 1/2.0' = 105%. 
CLAYSTONE Light olive gray (5 Y 5/21: abundant 
fractures uith iron staining - dark yellowish 
orange ( 10 YR 6/6); consolidated, yet not hard, 
slightly mist 
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CLAYSTONE. aark yellowisn brown (10 Y R  L/2).  
aixmoant fractures Light brown (5 Y 5/61. 
consotidatcd: slightly moist. 

22 3-24 3' SAMPLE 
Recoverea 2 212.0' = 110%. 
CLAYSTONE pate brown (5  YR 5/2), abudanr 
vertical fractures - light brown (5 Y 5/61; 
consolidated: ah0St dry 

24 3-26 3'  SAMPLE 
Recoverea 2 212.0' = 110%. _ _ _  
CLAYSTONE same as above; fractures 0 8' long; 
caliche - thin fractures: effervesces 
26 3-28 3' SAMPLE 
Recoverea L 0/2  0 f 100%. 
CLAYSTONE same as amve: (ess iron stain= 
fractures: organic lignite stringers. 
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CLAYSTONE. d i m  dark gray (N 4/01: akndant 
fractures; Light brom (5 YR 5/6), akndant 
organic lignite - black (N 1/01: caliche speckles; 
effervesces; slightly moist. 

30 3-32.3' SAMPLE 
Recovered 2.2/2.0' = 110%. 
CLAYSTONE: olive gray (5 Y 3/21, 0 6' fractures - 
iron stained - tight brown (5 YR 5/61: Lignite 
organic stringers; friable, almost dry. 

32-3-36 3' SAMPLE 
Recovered 2.1/2 0' = 105%. 
32.2-33 4 CLAYSTONE: olive gray (5 Y 3/21: 0 8' 
fracture; iron stained; Light brown (5 YR 5/61, 
organic stringers, black (N 1/01, consolidated, 
moderately hard except on fractures; slightly 
moist to dry 
33.4-34 3' CLAYSTONE same as above except no 
f racture 

3- 
Recovered 2.2/2.0' = 110%. 
34.3-35 6 ' .  CLAYSTONE: dusky vellourth brow (10 
YR 2/21: to moderate brown. is YR 6/41; organic 
rich; vertical fracture - 1 7' long; iron stained: 
moderate b r m  (5 YR 4/4), consolidated; slightly 
mOltt. 
35.6-36.3' LIGNITE black (N 1/01: vertical 
caliche fractures - white (N 9/01; about 0 03' 
wide; amkr crystals up to 0 0 2 ,  conchoidal 
fractures; brittle, dry; base of highly weathered 
araphoe claystonc at 36.3' 
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36 3-38 3' SAMPLE 
Recovered 2 1/2 0' = 105% 
36 3-36 9' LIGNITE same as above except no 
fractures 
36 9-38 3' CLAYSTONE dusky yellouish brown (10 
YR 2 /2 ) ,  slight iron staining, Light brown (5 YR 
5/61, little to no fractures, organic rich, 
consolidated, slightly mist 

38 3-38 9' SAMPLE 
Recovered 1 1/0 6' = 180% 
CLAYSTONE olive gray (5 Y 3/2), same as above, no 
fractures 

40 5-44 0' SAMPLE 
Recovered 3 243 5' 91% 
ROD 1 2/3 2' = 37 5% 
CLAYSTONE dark gray (N 3/01, trace silt - 
interbedded, moderately plastic, consolidated, 
damp 

44 0-48 0' SAMPLE 
Recovered 3 9/4 0' = 97 5% 
RPD 1 713 9' = 43 5% 
CLAYSTONE same as above, carbonaceous, Lignite 
bands, damp 
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48 0-52 0 '  SAMPLE 
Recovered 2 9/4 0' = 72 5% 
RPD 0 ?/2 9' = 24% 
SANDY S I L T Y  CLAYSTONE. medium dark gray (N 4/01, 
interbedded lignite bands, (30%) very fine-grained 
sand; (20%) silt, no plasticity, consolidated, 
dry 

52 0-55 8' SAMPLE 
Recovered 2 0/3 8' = 53% 
RQD 1 7/2 0' = 85% 
52.0-52 7' CLAYEY S I L T Y  SANDSTONE medium dark 
gray (N 4 / 0 ) ,  very fine-grained, (20%) silt, (25%) 
clay, no plasticity, interbedded Lignite--black (N 
1/01, consolidated, damp 
52 7-54 0' CLAYEY SANOSTONE medium dark gray (N 
4/01, trace silt, no plasticity, consolidated, 
very fine-grained ( 2  5-3 0 phi), non-calcareous, 
damp 
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55 8-59 8' SAMPLE 
Recovered 3 4/4 0' = 65% 
RQD 2 O/3 4 ,  = 59% 
55 8-56 3 ,  CLAYEY SANDSTONE same as above 
56 3-59 2, SILTY CLAYSTONE mediun dark gray (N 
4 / 0 ) ,  lignite bands--black (N 1/01, no plasticity, 
consolidated, damp 

Recovered 3 0 / 4  0' = 75% 
RQD 1 7/3 0 ,  = 57% 
59 8-61 9' SILTY CLAYSTONE same as above 
61 9-62 5' SANDY SILTY CLAYSTONE mediun dark 
gray ( N  4/0), very fine-grained, no plasticity, 
consolidated, damp 
62 5-63 0' SILTY CLAYSTONE mediun dark gray (N  
4/0), trace sand, very fine-grained, no 
plasticity, no effervescence, consolidated, 
lignite bands, black (N l/O), damp 

59 8-63 a' SAMPLE 
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63 8-67 8' SAMPLE 
Recovered 3 4 / 4  0' = 85% 
ROD 2 9/3 4' = 85% 
63 8-64 4' SILTY CLAYSTONE same as above 
64 4-67 2' SANDY SILTY CLAYSTONE medium dark 
gray (N 4 / 0 ) ,  interbedded sandstone nodules-- 
yellowish gray (5 Y 7/2), very fine-grained, 
interbedded Lignite bands up to 3 cm, black (N 
l/O)' non-calcareous, no plasticity, consolidated, 
damp 

67 8-71 8' SAMPLE 
Recovered 3 1 / 4  0' = 77 5% 
RQD 0 7 / 3  1' = 22% 

68 8-70 9' SILTY CLAYSTONE medium dark gray (N 
4/01, interbedded sandstone lenses up t o  0 1 ' ,  
very fine-grained, Lignite nodules to 2 cm, black 
(N 1/01, trace fine-grained sand, damp 

67 8-68 8' SANDY SILTY CLAYSTONE same as above 
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71 8-75 8’ SAMPLE 
Recovered 3 014 0‘ = 75% 
ROD 1 6/3 0’ = 53% 
SILTY CLAYSTONE mediun dark gray (N 4 / 0 1 .  
interbedded Iignite, trace very fine-grained 
quartz sand, no plasticity, consolidated, damp 

75 8-79 8’ SAMPLE 
Recovered 5 I / &  0’ = 1 2 n  
ROD 3 2/!i 1’ = 63% 
SILTY CLAYSTONE same as above, more silt, 
interbedded iron nodules--dark yeliouish orange 
(10 YR 6/6), less Lignite, trace sand, dry 

PAGE 10 OF 28 
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79 8-81 8' SAMPLE 
Recovered 2 4/2 0' = 120% 
ROD 0 0/2 4' = 0% 
79 8-80 6' SILTY CLAYSTONE same as above 
80 6-81 8' SANDY SILTY CLAYSTONE medium dark 
gray (N 4/01, very fine-grained quartz, no 
effervescence; no plasticity, consolidated, 
carbonaceous, lignite pieces--black (N l/O), dry 

81 8-85 8' SAMPLE 
Recovered 4 0 / 4  0' = 100%. 
RPD 2 3/4 0' = 57% 
SILTY CLAYSTONE mediun dark gray (N 4 / 0 1 ,  trace 
very fine-grained sand, interbedded, no 
plasticity, consolidated, less lignite, linear 
fractures, damp 



WELL NO - R 

- vertical, no plasticity, consolidated, dry 
86 9-89 6' SILTY CLAYSTONE same as 81 8-85 8', 
more sand and sandstone nodules--yellouish gray (5 
Y 6/11, interbedded layers of lignite, dry 

89 8-93 8' SAMPLE 
Recovered 4 1/4 0'  = 102% 
RQD 3 0 / 4  1' = 73% 

91 6-93 8' SILTY CLAYSTONE same as above, 
interbedded siltstone nodules--yellowish gray (5 Y 
7/21, some lignite--black (N 1/01, trace very 

- 

- 89 8-91 6' SILTY CLAYSTONE same as above 

- fine-grained sand, dry 

LOG CIF BOREHOLE PAGE 13 OF ?8 
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39. 

l o o t  =--I - - -  

93 8-97 8' SAMPLE 
Recovered 3 2/4 0' = 80% 
RPD 2 6/3 2' = 82% 
SILTY CLAYSTONE same as above 

97 8-101 8' SAMPLE 
Recovered 1 8 / 4  0' = 45% 
RQD 1 1/1 81 = 61% 
SILTY CLAYSTONE same as above, moderately 
plastic, slightly more carbonaceous, dry 
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101 8-103 8' SAMPLE 
Recovered 0 7/2 0, = 35% 
RQD 0 7/0 7, = 100% 
SILTY CLAYSTONE. same as above 

103 8-104 8' SAMPLE 
Recovered 1 9/1.0' = 190% 
RQO 0 0/1 0, = 0% 
SILTY CLAYSTONE same as 97 8-101 8 ' ,  Less silt, 
dark gray (N 3/01. 

104 8-107 8' SAMPLE 
Recovered 3 3/3.0' = 110% 
RPD 2 6/3 3' = 79x 
104 8-106 0' SILTY CLAYSTONE same as above, 
trace fine-grained sand 
106 0-107 2' SANDY SILTY CLAYSTONE mediun dark 
gray (N 4/01, fine-grained quartz, wet t cemented-- 
si lica, no plasticity, consolidated, interbedded 
siltstone nodules, lignite bands, danp 

gray (N 4/01, very fine-grained (2 5-1 5 phi), 
non-calcareous; well cemented, no plasticity, 
consolidated, Yet 

107 2-107 8' CLAYEY SILTY SANDSTONE medim dark 

107 8-111 8' SAMPLE 
Recovered 0 3/4 0' = 7 5% 
RQD 0 0/0 3' = 0% 
SILTY CLAYEY SANDSTONE same as above 

PAGE 14 OF 28 

SAMN-ES rwcm 
UR UWER lESlS 

PERf ORMED 

106.0-112 0' GEOTECHNICAL 
SAMPLE 
(Hydrometer Analysis1 
3589106112 
24% Sand 
76% Silt and Clay 
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1 1 1  8-112 8' SAMPLE 
Recovered 3 3/1 0' = 330% 
ROD 2 0/3 3' = 61% 
SILTY SANDSTONE medim gray (N 5/0), fine to 
medium-gralned (2 0-1 0 phl), no plastlclty, 
consolidated, trace clay, non-calcareous, increase 
in silt content with depth, uet 

Note Excess recovery due to retrieval of Lost 
core from previous run 

112 8-116 8' SAMPLE 
Recovered 3.6/4 0' = 82 5% 
RQD 2 9/3 6' = 81% 
SILTY CLAYSTONE medium dark gray (N 4/0), 
moderately plastlc, trace fine-grained sand, 
lignite, interbedded siltstone nodules; 
consolidated, danp 

116 8-120 8' SAMPLE 
Recovered 3 1/4 0, = 77 5% 
RQD 3 1/3 1' = 100% 
SILTY CLAYSTONE same as above, trace very flne- 
grained sand 

111 56' 
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120 8-124 8' SAMPLE 
Recovered 4 5/4 0' = 112% 
ROD 3 1/4 5' = 69% 
SILTY CLAYSTONE same as above, less silt, chert 
nodules to 2 cm, moderate yellowish brown (10 YR 
5/41, dry 

Recovered 4 5/4 0' = 112% 
ROD 4 2/6 5' = 93% 
124 8-128 0' SILTY CLAYSTONE same as above, 
mediun light gray (N 6/01. less chert, dry 
128 0-128 8' SILTY SANDSTONE brownish black (5 
YR 2/11, fining upwards, very fine-grained (3 5- 
2 5 phi) from 128 0-128 8, no plasticity, 
consolidated, non-calcareous, very good contact at 
128 0' seen, dip +/- 10, lignite pieces noted in 
shoe, black (N 1/01, damp 

124 8-128 8' SAMPLE 

PAGE 16 OF 28 
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128 8-132 8' SAMPLE 
Recovered 3 1/4 0' = 77 5% 
RPD 2 713 1' = an 
128 8-129 3' SILTY SANDSTONE same as above 
129 3-130 1' SILTY SANDY CLAYSTONE medium gray 
(N 5/01, very fine-grained, interbedded sandstone 
Lenses, no plasticity, consolidated, dry 
130 1-131 9' SILTY CLAYSTONE medium gray (N 
5/0), trace fine-grained sand, no plasticity, 
unconsolidated, interbedded siltstone nodules, 
dry 

132 8-136 8' SAMPLE 
Recovered 3 5/4 0' = 87 5%' 
RQD 2 5/3 5' = 71% 
SILTY CLAYSTONE same as above, more silt 



LITHOLOGIC DESCRlPTlON 

33 

34 

SAMPI F< cni I ~ c m  
OR UltlER ILSTS 

PERFORMED 

55 

136 8-140 8' SAMPLE 
Recovered 4 6/4 0' = 115% 
RPD 3 0/4 6' = 65% 
SILTY CLAYSTONE same as above, grading to 
brounish black (5 YR 2/1),  much more carbonaceous, 
lignite bands--black (N 1/01, dry 

140 8-144 8' SAMPLE 
Recovered 3 8/4 0' = 95% 
RPO 1 9/3 8' = 50% 
140 8-141 6' SILTY CLAYSTONE dark gray (N 3 / 0 ) ,  
low plasticity, consolidated, platy, highly 
carbonaceous, damp 
141 6-144 6' SILTY CLAYSTONE medium gray (N 
5/0), interbedded plant fossils, highly 
carbonaceous, no plasticity, (3'5%) silt, trace 
very fine-grained sand, non-calcareous, 
consolidated, very hard, dry 
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144 8-148 8 '  SAMPLE 
Recovered 0 2 / 4  0' = 5% 
ROD 0 O/O 2' = 0% 
SILTY CLAYSTONE. same as 141 6-144 6' 

148 8-149 8' SAMPLE 
Recovered 4 2/1 0' = 420% 
RQD 0 0/4 2'  = 0% 
S I L T Y  CLAYSTONE same as 141 6-144 6', grading to 
medium dark gray (N 4/0), less silt, interbedded 
l i gn i t e  bands, dry 
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149 8-153 8' SAMPLE 
Recovered 1 0/4 0' = 25% 
ROD 0 0/1 0' 0% 
SILTY CLAYSTONE. same as above 

153 8-155 8' SAMPLE 
Recovered 5 0/2 0' = 250% 
ROD 0 0/5.0' = OX. 
SILTY CLAYSTONE medium dark gray (N 4 / 0 ) ,  grading 
to mediun gray (N 5 / 0 ) ,  interbedded siltstone 
lenses, platy, hard, no plasticity, consolidated, 
dry 

155 8-159 8' SAMPLE 
Recovered 3 5/4 0' = 87 5% 
RPD 3 1/3 S f  = 88% 
155 8-158 8' SILTY CLAYSTONE same as above 
158 8-159 3' SANDY SILTY CLAYSTONE medium gray 
(N 5/0), very fine-grained sand, non-calcareous, 
no plasticity, consolidated, dry 
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I I 

LITHOLOGIC DESCRlFTlON 

159 8-163 8' SAMPLE 
Recovered 4 6/4 0' = 115% 
ROD 2 9/4 6' = 63% 
159 8-160 3' SANDY SILTY CLAYSTONE same as 
above 
160 3-163.8' SILTY CLAYSTONE same as 153 8- 
155 8' 

163 8-167 8' SAMPLE 
Recovered 0 0 / 4  0' = 0% 
ROD 0 O/D 0' = 0% 
Note No sample recovered 

SAMPI r~ rnt I rcm 
OR OlltER TESTS 

PERFORMED 
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OR OIIILR IESTS 

PLRFORMED 

167 8-168 3' SAMPLE 
Recovered 4 0/0 5, 800% 
ROD 0 0/4 0' = 0% 
CLAYEY SILTSTONE rnediun gray (N 5/0),(35%) clay, 
interbedded chert nodules, very hard, 
consolidated, interbedded Lignite streaks, 
fossiliferous, no plasticity, dry 

Note Excess recovery due to retrieval of lost 
core from last run. 

168 3-170 8' SAMPLE 
Recovered 2 8/2 5 '  = 112% -. ~. ~ ~ 

RQD 1 8/2 8' = 64% 
168 3-170 3' CLAYEY SILTSTONE same as above 
170 3-170 8' SANDY CLAYEY SILTSTONE medium dark 
gray (N 4/01 to medium gray (N 5/01, very fine 
grained sand, non-calcareous, highly carbonaceous, 
interbedded chert nodules, very hard, dry 

170 8-174 8' SAMPLE 
Recovered 4 2/4 0' = 105% 
RQD 3 514 2' = 83%. 
SILTY CLAYSTONE medium dark gray (N 4 / 0 1 .  trace 
very fine-grained sand, moderately plastic, 
consolidated, highly carbonaceous, 1 ignite bands, 
interbedded chert nodules, dry 
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174 8-177 8' SAMPLE 
Recovered 2 513 0' = 83% 
ROO 2 0/2 5' 80% 
SILTY CLAYSTONE. same as  above 

177 8-181 8' SAMPLE 
Recovered 0 3 / 4  0' = 7 5% 
ROD 0 0/0 3' = 0% 
SILTY CLAYSTONE same a s  above 



K L L  NO 55-89 RR LOG OF BORCt-lOLC 

181 8-182 8' SAMPLE 
Recovered 3 1/1 0' = 310% 
ROD 2 7/3 1' = 87% 
SILTY CLAYSTONE mediun gray (N 5/01, interbedded 
Lignite bands, non-calcareous, no plasticity, 
consolidated, small chert nodules, dry 

182 8-185 8' SAMPLE 
Recovered 3 1/3 0' = 103% 
ROD 2 813 1' = 90% 
182 8-185 1' SILTY CLAYSTONE same as above 
185 1-185 8' SANDY CLAYSTONE. mediun gray (N 5/0) 
grading to mediun dark gray (N 4/01, trace silt, 
very fine-grained quartz sand; silica cement, 
consolidated, no plasticity, dry 

185 8-189 8' SAMPLE 
Recovered G 4 / 4  0' = 110% 
ROD 4 0 / 4  4' = 91% 
CLAYEY SANDSTONE medium gray (N SIO),  (35%) clay, 
interbedded lignite bands, very fine-grained sand 
( 3  0 phi), non-calcareous, no plasticity, 
consolidated, dry 

PAGE 24 28 
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19 189 8-193 8' SAMPLE 
Recovered 4 114 0' = 102% 
RQD 3 5/4 1' = 85% 
CLAYEY SILTY SANDSTONE medium gray ( N  5/0), 
interbedded clay layers up to 0 2',  dark gray ( N  
3 / 0 ) ,  very fine-grained, siltstone nodules, non- 
plastic, very hard, consolidated, we1 1 bedded, wet 
at top and bottom, portion at 191 0-191 7' dry 

193 8-197 8' SAMPLE 
Recovered 4 0/4 0' = 100% 
RQD 3 6 / 4  0' = 90% 
193 8-195 9' SANDY SILTY CLAYSTONE medium gray 
(N 5 / 0 ) ,  very fine-grained, lignite stringers, 
very hard, consolidated, non-plastic, non- 
cakareous; dry 
195 0-197 8' SANDY SILTY CLAYSTONE Same as 
above, more clay, less sad, medium dark gray ( N  
4 / 0 ) ,  consolidated, hard, non-plastic, l ignl te 
stringers, dry 
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197 8-201 8' SAMPLE 

RQD 3.8/4 2' f 90%. 
Recovered 4 2/4 0' = 105% 

197 8-201 0' SANDY SILTY CLAYSTONE: same as 
above, less sand, highly carbonaceous, dry 
201 0-201 8' SILTY CLAYEY SANDSTONE mediun gray 
(N 5/01, very fine to fine-grained sand; non- 
calcareous; nm-plastic, consolidated, interbedded 
lignite; very hard, dry 

201 8-205 8' SAMPLE 
Recovered 4 0/4 0' = 100% 
RQD 3 8/4 0' 95% 
SILTY SANDSTONE medim gray (N 5 / 0 ) ,  trace clay 
very fine to fine-grained (3 0-1 0 phi) sand; non- 
calcareous, interbedded lignite stringers; very 
hard, well cemnted, uell sorted; non-plastic, 
Yet 
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205 8-209 8' SAMPLE 
Recovered 3 9/4 0' = 97 5% 

SAMPI FS COI I FCED 
OR OTHER I€SlS 

PERFORMCD 
LI THOLOGl C DCSCRlPllON 3 

I W  u =  W Z  
LL 

ROD 3 0/3 9' = 77% 
205 8-208 8' SILTY SANDY CLAYSTONE medium gray 
(N 5/0),  consolidated, very hard, no plasticity, 
very fine-grained sand, interbedded lignite bands, 

208 8-209 1' LIGNITE black (N 1/0), 
unconsolidated, non-plastic, soft, platy, dry 
209 1-209 8' SILTY CLAYSTONE medium gray ( N  
5 / 0 ) ,  non-plastic, hard, consolidated, Lignite 
streaks, trace very fine-grained sand, dry 

209 8-213 8' SAMPLE 
Recovered 4 0 / 4  0' = 100% 
ROD 3 1/4 0' = 77 5%. 
SILTY CLAYSTONE- same as above, more silt, dry 

dry 
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213 8-217 8' SAMPLE 
Recovered 4 1/4 0' = 102% 

SILTY CLAYSTONE same as above 
. RPD 3 414 1' = 83% 

TOTAL DEPTH = 217 8' 



LOG OF BOREI-iOLE 

- 
I- 
LL SAMPLES COLLECTED 

PERFORMED 
LITHOLOGIC DESCRIPTON OR OlHER TESTS 

u 3 'F 2 (L 
4 0  =Ew 

v 

IE 8 3  SE 
1 

ts Plant, Bockqround 
COORDINATES N42,344 56 E25.382 07 ( R F )  
TOTAL DEPTH 1070' 

DRILLING COMPANY Boyles &os 
DATE DRILLED q a r v  2 a 

LOGGED BY K E I  
DRILLING METHOD I 

GEOLOGIST 

. . ~ id March 21, 22. 1989 

Uiller 
2; E $E,","i" ; 

BOREI.101 E/WELL NO 36-89 ER 
GROUND SURFACE ELEVATION 5826 9' 
WATER LEVEL ENCOUNTERED None 

STATIC 88 74' (6/27/89) 
DRILLER K Parker, P BusMtovskt 
DRILLING RUlO 

HELPER T Rodngez, ti McCrae 
None 0.0 - 49.60'. Water 49.6' - 1m 

CHECKED BY d , , ~  , & m u  
4 'SIIE MANAGER 

CEARP MANAGER 
COMMENTS Surface casma set to 49 6' bv K E Miller on Februarv 17. 1989 

TOPSOIL 

0 0-1 5' SAMPLE 
Recovered 1 3-1 5' = 86 6% 
0 0-0 4' ORGANIC CLAY very dusky red ( I O  R 2/21. 
very unconsolidated, organic materials, roots and 
grass, dry 

COLLUVI UM 

0.4-1 5, CLAY very dusky red (10 R 2/21, trace 
gravel, quartzite, 1-3 cm, very angular; trace 
sand, fine to coarse grained, subangular, dry 

1 5-3 5' SAMPLE 
Recovered 1 9/2 0' = 95% 
CLAY dark yellowish broun (10 YR 4/21, trace 
gravel, calcareous, strongly reactive HCL. still 
some rooting, caliche streak cementing, very light 
gray (N 8 / 0 ) ,  consolidated; subplastic, damp 

3 5-5 5' SAMPLE 
Recovered 2.0/2 0' = 100%. 
3 5-3 7' CLAY same as 1 5-3 5 '  

3.7-5 5, 
highly ueathered, no P3oting, dry 

same as 1 5-3 5, except no gravel noted; 

PAGE 1 OF 14 
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5 5-7 5' SAMPLE 
Recovered 2 0/2 0' = 100% 
CLAYSTONE. mediun gray (N 5/0), very much 
fractured, caliche fractures, and iron staining 
fractures; dark yellouish orange ( I O  YR 6/6), 
platy,  subplastic, very weathered; very dry. 

1 

w SAMPI ~q cni I ~ rm 
E 2  u. LITHOLOGIC OESCRlPllON UH OIHLR ItSTS uc3 =k! 

5 3  sir 
-1 

o_ 

PERFORMED 

7 5-9 5' SAMPLE 
Recovered 2.0/2 0' = 100%. 
7 5-7.9' SAND AND CLAY olive gray (5 Y 4/11, 
unconsolidated, coarse grained, 2 0 to  -1 0 phl, 
quartzose; l ignite black (N l/O), noted. very dry 
7 9-9 5 '  CLAYSTONE same as 5 5-7 5' 

9.5-11 5' SAMPLE 
Recovered 2.O/2.Ot = 100% 
CLAYSTONE same as 5 5-7 5' 

11 5-13 5' SAMPLE. 
Recovered 2.0/2.01 = 100% 
CLAYSTONE s& as 5 5-7 5 1 ,  also i ron fracture 
stains; highly weathered, dry 



WLL NO 36-89 BR LOG OF BOREHOLE PAGE 3 OF .Ilr 

h 
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13 5-15 5' SAMPLE 
Recovered 2 0/2.0' = 100% 
CLAYSTONE S- 8s 5 5-7 5' 

15 5-17 5' SAMPLE 
Recovered 2 O/2.Of = 100%. 
CLAYSTONE- same as 5.5-7 5'. except Longer 
fractures up to 0.5'. 

17.5-19 5' SAMPLE 
Recovered 1 9/2 Of = 95% 
CLAYSTONE olive gray (5 Y 3/21, very platy 
consolidated to subcmsol1dated. subplastlc, stll 
intensely weathered, very dry 

19 5-21 5' SAMPLE 
Recovered 2 0/2 o f  = 100% 
19 5-20 5' CLAYSTONE same as 17 5-19 5' 
20.5-21 5' CLAYSTONE dusky broun (5 YR 2/21, 
black lignite streaks (N 1/0), consotldatd; 
fractured, very platy, some sllt-llke lenses; very 
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21 5-23 5' SAMPLE 
Recovered 2 0/2 0' = 100% 
CLAYSTONE same as 19 5-20 5' 

23 5-25 5' SAHPLE 
Recovered 2.012.0' = 100% 
CLAYSTONE. same as 19 5-20 5' 

25 5-27 5' SAMPLE 
Recovered 2 0/2 0' = 100%. 
CLAYSTONE same as 19 5-20 51,  except more 
weathered and some note of caliche type 
cementatton; very dry 

27 5-29 5 '  SAMPLE 
Recovered 2 0/2.0' = 100% 
CLAYSTONE same as 25 5-27 S I ,  except htghly 
weathered, caliche, very dry 
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-==a $E E Z  CL LITHOLOGIC DESCRIPTION 

g g  c n t  PERFORMED 

29 5-31 5' SAMPLE 
Recovered 2 0/2 0' 100% 
CLAYSTONE. same as 25 5-27 S f ,  except no 
calcareous cement noted 

31 5-33 5' SAMPLE 
Recovered 2 0/2 0 = 100% 
CLAYSTONE same as 29 5-31 5'. 

33 5-35 5' SAMPLE 
Recovered 2 0/2 0' = 100% 
CLAYSTONE same as 29 5-31 Sf, except more silt 
nou. 

35 5-37 5' SAMPLE 
Recovered 2 0/2 0' = 100%. 
CLAYSTONE light brown (5 YR 6 / 4 ) ,  trace of silt 
and lignite; subplastic, very large fractures; 
rough, iron stained, dark yellouish orange (10 YR 
6/61, consolidated to semi-consolidated; very dry 
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37 5-39 5' SAMPLE 
Recovered 2 0/2.0' 100% 

SAMPI rq rni I rcm 
LI THOLOCI C 0 €SCRIP TION OR OlH€R 1ESlS 

5 E 2  a 
0 

E9 mi= PERFORMED 
4 c 3  5% 

CLAYSTONE 11-ght olive gray (5 Y 5/21, trace of 
silt, horizontal and vertical fractures, iron 
staining, dark yellouish orange (10 YR 6/61, 
consolidated; subplastic, very dry 

39 5-41 5' SAMPLE 
Recovered 2.0/2 0 ,  = 100% 
CLAYSTONE- olive gray (5 Y 3/21, trace silt, less 
fracturing; more consolidated, plastic, dry 

41 5-43 5' SAMPLE 
Recovered 2 0/2 0' = 100% 
CLAYSTONE- same as 39 5-41 5',  except some lignite 
seen, a feu vertical fractures, iron stained 

43 5-45 5' SAMPLE 
Recovered 2 0/2 0 ,  = 100% 
CLAYSTONE olive gray (5 Y 3/21, trace silt, some 
mottling; less fractures, some lignite, 
consolidated, plastic, base highly weathered at 
43.5,. dry. 
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SAMM FS cnt I FWI 

OH OIHER IlSlS 
PERFORMED 

45 5-47 5' SAMPLE 
Recovered 2.0/2.01 = 100% 
CLAYSTONE AND SILTSTONE olive gray (5 Y 3/21, 
platy, some siltstone nodules,- friable, so& 
lignite present; less fractures, very dry 

47.5-49.5' SAMPLE 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE AND SILTSTONE: same as 45 5-47 5' 

50.7-53.2' SAMPLE 
Recovered 2 8/23' = 112%. 
RQD 1 9/2.8' = 68%. 
SILTY CLAYSTONE: olive gray (5 Y 4/11; grading to 
mediun dark gray (N 4/0), mottles dark yellowish 
orange (10 YR 6/61, plastic, consolidated, danp. 

53 2-55 2' SAMPLE 
Recovered 1.5/2.0' = 75%. 
RQD 0.0/1.5' = 0%. 
SILTY CLAYSTONE: mediun dark gray (N 4/01, iron 
nodules of moderate yellow (5 Y 7/61; more silt 
than previous rur; moderately plastic, 
consolidated; dry 
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SAMM €7 rni I FUFD 
OR OTtiFR rLSTS 
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55 2-59-2' SAMPLE. 
Recovered 3.75/4 0' = 94% 
RQD 1 3/3 75' = 35% 
SILTY CLAYSTONE. mediun gray (N 5/0), mottles of 
mediun yellou (5 Y 7/6, consolidated, moderately 
plastic, damp. 

59 2-61 2' SAMPLE 
Recovered 1 W2.0' = 90%. 
RQD 0 0/1.8' = 0%. 
SILTY SANDSTONE: mediun gray (N 5/0), fractured, 
very fine-grained (2.5-2 0 phi); semi- 
consolidated; no plasticity, calcareous cement, 
dry 

Recovered 2 814 0' = 70%. 
RQO o 412.8' = 14% 
61 2-61.7'- SILTY SANDSTONE same as 59 2-61 2' 
61 7-64 0' SILTY CLAYSTONE. same as 55 2-59 2'. 

61 2-65 2' SAMPLE 
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65 2-69 2' SAMPLE 
Recovered 4 5/4 0' = 112% 
RQD 2.114 5' = 47%. 
SILTY CLAYSTONE. same as 61 7-64 0'; trace sand; 
f ine-grained; dry. 

69 2-73.2' SAMPLE 
Recovered 2 0 / 4  0' = 50%. 
RPD 0 7/2.0' = 35% 
SANDY SILTY CLAYSTWE: mediun dark gray (N 410).  
fine-grained sand (20%), semi-consolidated, no 
plasticity, some fracturing, dry. 
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73 2-75 2' SAMPLE 
Recovered 2 0/2.0' = 100% 
ROD 1.1/2.0' = 55%. 
SILTY CLAYSTONE medim dark gray (N 4 / 0 ) ;  semi- 
consolidated; no plasticity, fractured bedding; 
semi-friable, fine lignite nodules, dry. 

75 2-79 2' SAMPLE 
Recovered 3 . W  0' = 82.5% 
RPD 1 1/1.3' = 33% 
SILTY CLAYSTONE same as above, trace fine-grained 
sand; carbonaceous; dry 
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79 2-80 2' SAMPLE 
Recovered 1 7/1 0' = 170% 
RQD 0 45/1 7' = 26% 
SILTY CLAYSTONE' same as above, trace sand, dry 

80 2-84 7' SAMPLE 
Recovered 3 7/4 5' = 82% 
RQO 2 613 7' = 70% 
SILTY CLAYEY SANDSTONE: medlun dark gray (N 4/01, 
good fractures; very fine-grained (3 5-3 0 phi), 
hard, friable; no plasticity, semi-consolidated, 
net 

84 7-88 9' SAMPLE 
Recovered 4 0/4 2, 95%. 

. RPD 2 3/4 0' = 57 5% 
SILTY CLAYEY SANDSTONE same as above, more slit. 

80 2-95 1' GEOTECHNICAL 
SAMPLE (Hydrometer 
Ana 1 ysi s 1 
36898095 
9% sand 
91% silt and clay 



HELL NO 36-89 BR LOG OF BOREHOLE 
L I I 

LITHOLOGIC DESCRIPllON 

88 9-92 9' SAMPLE 
Recovered 3.6/4 0, = 90% 
RPD 0 0 / 3  6' = 0% 
SILTY SANDSTONE medim dark gray (N 4 / 0 ) ,  
interbedded claystone to 0 2', siltstone nodules, 
very friable, good interbedding, mlst 

92 9-96 9' SAMPLE 
Recovered 3 8/4.W = 9%. 
R W  0.0/3 8' * 0%. 
92.9-95.1" SILTY SANDSTONE S W  8s above 
95 1-96.7'. CLAYSTONE. dark gray (N 3/0), 
siltstone (98.0-98.4'); plastlc; fractured; seml- 
ConsOlldated, mist 
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96 9-100 9' SAMPLE 
Recovered 4 2/4 0' = 105% 
RPD 2 5/4 2' = 59% 
SILTY CLAYSTONE dark gray (N 3 / 0 ) ,  moderately 
plastic, interbedded dark gray (N 3 / 0 )  siltstone 
(98 0-98 4') '  fine-grained, semi-consolidated, 
layered; danp. 

100 9-104 9' SAMPLE 
Recovered 1 014 0' = 25% .~~~ ~ 

RPD 1 0/1 0' = 100% 
SILTY CLAYSTONE same as above 
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LOG (IF BOREI-iOLE 

- c 
L u v 

+ n  X I  

% 8 3  
Q 4 0  

QA BY/DATE 
LOCATION - 
COORDINATES 
TOTAL DEPTH 

SAMPLES COLLECTED 

PERFORMED 
LITHOLOGIC DESCRlPllON OR OTHER TESTS 

‘j 
a x u  3E 

/ or/*# 
Rocky flats Plant, Backqround 

~ 

N31.688.14 F73.097.78 I , RFP ) 
641 0’ 

DRILLING COMPANY Bodes Brothers 
DATE DRILLED kril 19-20, ~ o r i  27, Mav IO, 1989 

LOGGED BY 
DRILLING METHOD &%mfd$i”F%’W-d 2t’m b e  29 0-222c 

K.W. Van Allen. J f .  Marks 
GEOLOGl ST 

lrothers 

BOREHOLE/WELL NO 37-89 BR 
GROUND SURFACE ELEVATION 5833 0’ 
WATER LEVEL ENCOUNTERED 40’ 

DRILLER T Porrno P Hushkovski HELPER 
DRILLING FLUID 0-641.0’ h k  
CHECKED BY - 

STATIC 11 57’ (6/23/89) 

/ SITE MANAGER- 

CEARP MANAGER 
COMMENTS Percussion drtllino to 15 5’, collected continuous samples with hollow stem auaer from 15 5’ to 29 0’ 

Surface casinq set to 29 0’ on 04/21/89 by K W Van Allen 

TOPSOIL 

0 0-1 0‘ CUTTINGS SILTY CLAY dusky yellouish 
brown (10 YR 2/21, some (20%) coarse to fine- 
grained sand, trace (10%) coarse to fine quartzose 
gravel; occasional cobbles, some organics, moist 

VALLEY FILL ALLUVIUM 

1 0-5 0’ CUTTINGS SILTY TO CLAYEY SAND AND 
GRAVEL dusky yellouish brown (10 YR 2/21, (40%) 
coarse to fine-grained quartzose sand, (35%) 
coarse to fine quartzose gravel, (25%) silt/clay, 
occasional cobbles, poorly sorted; mist, wet 
below 4’ 

5.0-10 5 ’  CUTTINGS SILTY SAND AND GRAVEL pate 
yellowish brown (10 YR 6/21. (40%) coarse to fine- 
grained quartzose sand, (35%) coarse to fine 
quartzose gravel, occasional cobbles, poorly 
sorted, moist 
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10 5-15 5' CUTTINGS SILTY CLAYSTONE dark 
yellowish brow (10 YR 4 / 2 ) ,  trace fine-grained 
sand, uesthered, consolidated, danp 
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15 5-17 0‘ SAMPLE 
Recovered 2 0/1 5’ = 133%. 
SILTY CLAYSTONE dark yellouish broun (10 YR 4/21 
and moderate yellouish broun (10 YR 5/4), trace 
finc-grained sand; consolidated, sllghtly 
ucethered; moist 

17 0-18 5‘ SAMPLE 
Recovered 2 0/1 5’ = 133%. 
SILTY CLAYSTONE same as above; damp 

18 5-20 0‘ SAMPLE 
Recovered 1 5/1.5’ = 100% 
SILTY CLAYSTONE: same as above; also olive gray (5 
y 4/1) 

20 0-22 0’ SAMPLE 
Recovered 2 0/2 0’ = 100% 
CLAYEY SILTSTONE olive gray (5 Y 6/11 and 
moderate broun (5 YR 4 / 4 > ,  trace fine-grained 
sand, stratified, ueathered, consolidated, danp 

G 



22 0-24 Of SAMPLE 
Recovered 1 8/2.0f = 90% 
CLAYEY SILTSTONE olive gray (5 Y 4/11: trace 
fine-grained sand, massive, consolidated, base of 

23 

24 0-26 0’ SAMPLE 
Recovered 1 5/2 Of = 75% 
SILTY CLAYSTONE mediun dark gray (N 4 / 0 ) ,  trace 
fine-grained sand; consolidated, massive, 
unweathered; mist 

26 0-27 0’ SAMPLE 
Recovered 1 5/1 Of = 150% 
SILTY CLAYSTONE same as above 

27 0-29 0’ SAMPLE 
Recovered 1 5/2 0‘ = 75%. 
SILTY CLAYSTONE: same as above, damp to mist. 
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30 0-34 0' SAMPLE 
Recovered 4 3 / 4  0, = 107% 
RPD I 114 3 ,  = 95% 
30 0-30  6 ,  CLAYSTONE olive gray (5 Y 3 / 2 ) ,  some 
iron-staining--light brown (5 YR 5/6), slightly 
weathered, good plasticity; consolidated, 
moderately soft; moist to danp 
30 6-34 0' SILTY SANDSTONE: olive gray (5 Y 4 / 1 )  
to mediun gray (N 5/01, fine-grained sand (2.0-4.0 
phi), uell sorted; quartzose; abundant silt in 
places, some organic pieces--black (N 1/0), 
unueathered; consolidated; moderately soft; wet. 

34 0-38  0' SAMPLE 
Recovered 3 9 / 4  0, = 48% 

SILTSTONE AND SANDSTONE olive gray (5 Y 4/11  to 
mediun gray (N 5/01, interbedded; very sandy in 
places and very silty in places, abundant organic 
pieces and specks in places, unweathered, 
consolidated, moderately soft, wet 

RPD 3 313 91 = 85%. 
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38 0-42 0' SAMPLE 
Recovered 2.0/4.0' = 50%. 
ROD 1 3/2 0' = 65% 
38 0-39 8' SILTY SANDSTONE light olive gray (5 Y 
6/1) to mediun gray (N 5/01, very fine-grained 
sand (4 0-3 5 phi), uell sorted; very silty in 
places, very carbonaceous toward the bottom; 
abundant lignite pieces throughout--black (N 1/01, 
urncathered; consolidated; moderately soft; uet. 

yetlouish brow (10 YR 2/2); interbedded, very 
carbonaceous; atnndant organic pieces and specks-- 
bromish black (5 YR 2/11; consolidated; 
moderately hard, danp 

42 0-44 0' SAMPLE 
Recovered 2 7/2 0' = 135%. 
RQD 2.1/2 7' = 78%. 
41 3-42 2' CLAYEY SANDY SILTSTONE same as above 
42 2-41 0' SANDY CLAYEY SILTSTONE olive gray (5 
Y 4/1>, less carbonaceous, interbedded, trace 
organic pieces and specks; consot idated, 
moderately hard, damp 

46 0-48 0' SAMPLE 
Recovered 3 9 / 4  0' = 98%. 
RQD 3 3/3 9' = 85% 
SANDY CLAYEY SILTSTONE same as above, abundant 
lignite pieces in places--black (N 1/01 

39 8-40 0'. CLAYEY SANDY SILTSTONE: dusky 
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48 0-52 0' SAMPLE 
Recovered 3 8 / 4  0' = 95% 
RQD 2 9/3 8' = 76% 
SANDY CLAYEY SILTSTONE olive gray (5 Y 4/11, 
interbedded, abundant organic pieces in places-- 
brownish black (5 Y 2/1): trace light clay 
discoloration around 49 2'--light brown (5 YR 
6/41, consolidated, moderately hard; danp. 

Recovered 3.7f3.0' = 123%. 
RPD 3 1/3.7' = 84%. 
Note: 
51 3-52.0' CLAYEY SANDY SILTSTONE: same as above, 
less clay and more sand 
52 0-52 1' SIDERITE moderate yellowish brown (10 
YR 5/41' effervesces on powdered surface, very 
hard, consolidated, (Recovered from last run), 
dry 
52 1-55.0' CLAYEY SANDY SILTSTONE: same as 51 3- 
52 Of, interbedded, abundant organic pieces and 
manganese oxide specks--dusky brown (5 YR 2/21, 
sane clay discoloration in places--grayish orange 
(10 YR 7/41, consolidated, moderately soft; danp. 

52 0-55 0' SAMPLE 

Excess core recovered from previous run. 
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55 0-59 0' SAMPLE 
Recovered 4 2/4 0, = 105%. 

CLAYEY SILTSTONE. olive gray (5 Y 3/2), 
interbedded, 10% very fine-grained sand in places, 
abundant organic surfaces and pieces--grayish 
black (I 2/11, trace clay discoloration in places- 
-grayish orange (10 YR 7/41, consolidated; 
moderately hard, danp. 

RPD 3 414 2' = 81%. 

59 0-63 0' SAMPLE 
Recovered 3 8 / 4  0' = 95%. 
R W  3-6/3 95%. 
CLAYEY SANDY SILTSTONE- olive gray (5 Y 4/11, 
interbedded, highly stratified; very sandy in 
places; abundant organic pieces and surfaces-- 
olive black (5 Y 2/11, trace clay discoloration-- 
grayish orange (10 YR 7/61, does not effervesce, 
consolidated, moderately hard, damp. 
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63 0-67 0' SAMPLE 
Recovered 4 014 0' = 100%. 
RPD 3 ai4 01 = 95% 
CLAYEY SANDY SILTSTONE: same as above, more 
organic pieces, clay, specks and discoloration; 
possibly vugs; some chert or siderite concretions 
up to 2 cm; hard 

67 0-71 0' SAMPLE 
Recovered 4 0 / 4  0' = 100%. 
RPD 3.6/4.0' = 90%. 
SANDSTONE AND SILTSTONE: olrve gray (5 Y 4/1)@ 
thinly interbedded; varved; very fine-grained sand 
(4.0-3 5 phi); melt sorted; quartzose, 10% clay 
throughout, very sandy in places, trace clay 
discotoration--grayish orange (10 YR 714) ;  trace 
organic specks; consolidated, moderately hard; 
damp to met 



71 0-75 0' SAMPLE 
Recovered 2 6/4 0' = 65%. 
ROD 0 5/2 6' = 19% 
CLAYEY SILTY SANDSTONE' olive gray (5 Y &/I); 
interbedded; varved, very sandy throughout; very 
fine-grained ( 4  0-3 5 phi), well sorted, abundant 
organic specks--olive black (5 Y 2/11, 
consolidated yet friable, moderately soft; wet 

75 0 78 0' SAMPLE 
Recovered 3 3/3.0' = 110% 
ROO 2.5/3 3' = 76% 
SILTY SANDSTONE light otive gray (5 Y 6/11, 
interbedded; varved, dark and light in places-- 
heavy minerals--mica f Lakes; platy--breaks on 
beds; very fine-grained sand (4 0-3.5 phi), well 
sorted, trace organic specks' 15 to 20 degree dip 
in the beds, consolidated. friable; soft, wet. 
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78 0-82 0' SAMPLE 
Recovered 4 2/4 0, = 105%. 
R W  3 6 / 4  2, = 86% 
SILTY SANDSTONE light olive gray (5 Y 6/1), 
interbedded, varved, dark to light olive gray (5 Y 
VI), fine-grained sand (3.0-2 5 phi), well 
sorted; quartzose; somr dark minerals, organic 
pieces and surfaces--olive black (5 Y 2/11, 
approximately 15 degree dip, consolidated, 
friable; moderately soft, wet. 

82 0-86 0' SAMPLE 
Recovered 43/4 0, = 108% 
R W  3 8 /4  3, = 88% 
SILTY SANDSTONE mediun gray (N 5/0) to olive 
black (5 Y 2/11 in places, varved with dark and 
light layers; very fine-grained sand (3 0-2 5 
phi), uell sorted, mostly quartz, trace 
clay/siderite discolorations and concretions in 
part, grayish orange ( 10 YR 7 / 4 ) ,  moderately 
hard; slight to no effervescence, very 
carbonaceous and clayey in shoe--dusky brown (5 YR 
2/2), consolidated, moderately soft, wet 

84 0-89 0' GEOTECHNICAL 
SAMPLE 
(Hydrometer Analysis) 
3789818489 
23% sand 
77% silt/clay 



86 0-90 O f  SAMPLE 
Recovered 3 8 / 4  0' = 95%. 
RQO 3 ~3.8' = 82%. 
SANDSTONE: mediun gray (N 5 / 0 ) ;  almost 
conglomeratic looking at the top--soft sediment 
deformation, coarse to fine-grained sand; mostly 
quartzose; gradational changes, very silty in 
part--more toward the bottom, (10%) clay; akndant 
lignite stringers up to 8 cm thick--olive black (5 
Y 2/11, clay and siderite nodules up to 3 em-- 
yellowish gray (5 Y 7/21 to grayish orange (10 YR 
7/4), trace effervescence; hard, consol idated; 
friable; moderately soft, danp to wet 

90 0-94 0' SAMPLE 
Recovered 1 1/4 0' = 28% 
RPD 0 6-1 1' = 55% 
SANDY CLAYEY SILTSTONE- olive gray (5 Y 4/1) to 
mediun gray ( N 5/01, trace organic pieces--olive 
black (5 Y 2/1), and clay-siderite discoloration; 
no plasticity, consolidated, moderately hard, 
damp. 



94 0-95 0'  SAMPLE 
Recovered 4 1 / 1  0' = 410% 
RQD 3 2/4 1' = 78% 
90.9-94 8' SILTY CLAYSTONE dark greenish gray (5 
G 4/11, trace organic stringers; slight to no 
plasticity, moderately hard; damp to dry 
94 8-95 0 SILTY CLAYSTONE: brownish black (5 YR 
2/1), dull, very carbonaceous, slight plasticity, 
moderately hard; danp to dry. 

95 0-99 0' SAMPLE 
Recovered 4 3/4 0' = 108%. 
RQD 4 314 3' = 100% 
95 0-96 0' SILTY CLAYSTONE same as above, olive 
black (5 Y 2/11. 
96.0-99 0'  CLAYEY SILTSTONE: olive gray (5 Y 4/11 
to dark greenish gray (5 G 4/1), glauconitic, 
trace organic pieces; trace clay discoloration up 
to 3 mn--vugs, consolidated, moderately hard; 
denp. 

99 0-103 ' SAMPLE 
Recovered 3.9/4 0' = 98%. 
ROD 3 ?/3 9' = 95%. 
99 0-101 7' SANDY SILTSTONE greenish gray (5 G 
6/1) to mediun tight gray (N 6/0), fairly 
homogeneous; very sandy in places--especially 
toward the bottom, very fine-grained (4.0-3.5 
phi), well sorted, well cemented with silica, 
consolidated, hard, damp 
101 7-103 0' SILTY SANDSTONE. same as above, more 
sand and less silt, gradational contact. 
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103 0-107 0' SAMPLE 
Recovered 3 014 0, = 75% 
RQO 2 2/3 0 ,  = 73% 
SILTY SANDSTONE: mediun Light gray (N 6/01, varved 
dark to Light; soft sediment deformation in 
bedding plams; very siity toward bottom; seine 
Lignite pieces--very dusky red (10 R 2/21. very 
welt cemented with silica--more so at bottom, 
coosol idated; hard; danp. 

107.0-110 0' SAMPLE 
Recovered 2 9/3 0 ,  = 97%. 

CLAYEY SILTSTONE medim dark gray (N 4/01 to 
olive gray (5 Y 4/11, 10% sand in places; very 
fine-grained (4 0-3 5 phi), more clayey toward 
bottan, varved near top; trace organic surfaces-- 
trace slickensides, trace siderite nodules up to 5 
mn; wet 1 cemented, dense, consol idated; moderately 
hard, damp to dry 

RW 1 a12 91 = 62%. 
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110 0-113 0' SAMPLE 
Recovered 3 1/3 0, = 103% 
RQD 1 9/3 1' = 61% 
CLAYEY SILTSTONE olive gray (5 Y 4/11, fairly 
homogeneous; massive in part, no plasticity, 
moderately hard; danp to dry 

113.0-117 0' SAMPLE 
Recovered 4.4/4.0' = 110% 
RPD 2.6/4 4 ,  = 59%. 
113 0-116.5' SILTY SANDSTONE greenish gray (5 G 
6/11, fairly homogeneous; very fim-grained sand; 
well sorted, quartzose, thin vertical lignite 
stringers toward top--olive black (5 Y 2/1), 
consolidated yet friable; moderately soft; net 
116 5-117 0, SILTY CLAYSTONE. olive gray (5 Y 
4/11. gradational contact, soft, damp 
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117 0-121 0' SAMPLE 
Recovered 4 2/4 0' = 105% 
ROD 3 2/4 2' = 76%. 
117 0-118 3' SILTY CLAYSTONE: same as above, 
lignite surfaces in part 
118.3-119.0' SlLTY SANDSTONE Light gray (N 7 / 0 ) ,  
very fine-grained (4.0-3 5 phi); tight; 
consolidated; soft; wet 
119 0-121 0' SILTY CLAYSTONE same as 116.5 to 
118 3', approximately 10 degree dip of beds; 
slight plasticity, consolidated; moderately hard; 
danp 

121 0-125 0' SAMPLE 
Recovered 4 3 /4  0' = 108%. 
RQO 3 5/4 3' = 81%. 
SILTY CLAYSTONE: olive gray (5 Y 4/11 to (5 Y 
3/2), massive, unstratified; very silty in part, 
trace organic pieces; slight plasticity, 
consolidated, moderately hard, danp 

I 
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125.0-129 0' SAMPLE. 
Recovered 2.9/4 0' = 73%. 
R W  2 6/2 9' = 90% 
CLAYEY SILTSTONE- olive gray (5 Y 4/1), massive, 
very carbonaceous throughout; abmdant lignite 
pieces, hard, daup. 

129 0-132 0' SAMPLE 
Recovered 3.313 0' = 110%. 
R& OI6i3 3' = 18%. 
CLAYEY SILTSTONE olive gray (5 Y 2/11, very 
carbonaceous in part, 10% sand in part; trace clay 
discoloratioc.l--possibly vugs--light brown (5 YR 
6/4), very clayey near bottom--moderate 
plasticity, abundant organic pieces near bottom, 
slight plasticity overall; consolidated, 
moderately soft, d a w  

132 0-136 0' SAMPLE 
Recovered 3 9/4 0' = 98% 
RaO 3 5/3 9' = 90%. 
CLAYEY SILTSTONE- olive gray (5 Y 3/2), masslve; 
very clayey in pkaces; 5% very fine-grained sand; 
sane clay vugs between 133.0-134 2--graylsh orange 
(10 YR 7 / 4 ) ,  trace organic pieces; consolidated, 
moderately hard, dry 



136 0-140 0' SAMPLE 
Recovered 4 0/4 0 ,  = 100% 
RQO 3 8j4.0, = 95%. 
136.0-138 0, SILTY CLAYSTONE: olive gray (5 Y 
4/11, massive; moderately hard; damp 
138 0-138 2' LIGNITE olive black (5 Y 2/11, 
moderately soft, damp. 
138 2-140 0, CLAYEY SILTSTONE: olive gray (5 Y 
4j l ) ;  a m e n t  organic pieces; trace clay vugs in 
part--grayish orange (10 YR 714). pyrite crystals 
up to 2mn; iron-stained, weathered: moderately 
hard; dry. 

Recovered 0 0/3 0' = 0% 
140 0-143 0' SAMPLE 



IKLL NO ;7-89 0R 

h 

I -  I I 

LITHOLOGIC DESCElFTlON 

t 

143 0-144 0' SAMPLE 
Recovered 3 8/1 0'  = 380%. 
RQD 3 6/3 8, = 95% 
CLAYEY SILTSTONE olive gray (5 Y 4/1) to dark 
greenish gray (5 G 4/11, massive; fairly 
homogeneous, 10% sand in places; trace lignite 
stringers and pieces up to 2 cm thick--olive black 
(5 Y 2/1), no plasticity; moderately hard, danp to 
dry 

144 0-148 0' SAMPLE 
Recovered 0.8/4.01 = 20%. 
RQD o 4io.a' = 50% 
CLAYEY SILTSTONE: S a m  as above, less silt, more 
clay 

v a  0-149 01 SAMPLE 
Recovered 4 3/1 0, = 430% 
RQD 4 3/4 3 ,  = 100%. 
SANDSTONE AND SILTSTONE. olive gray (5 Y 4/11 to 
mediun gray (N 5/01, fairly massive, gradual 
variations of sand and silt percentages; very 
fine-grained sand (4 0-3 5 phi), mostly quartzose; 
very silty throughout; trace organic pieces; trace 
iron/clay discoloration; well ceinented, moderately 
hard, not easily friable, damp 



149 0-153 0' SAMPLE 
Recovered 3.2/4 0' = 80%. 
RQD 2 9/3 2' = 91% 
149 0-150 6' SANDSTONE AND SILTSTONE same as 
above, very carbonaceous in part 
150.6-152.2'* SANDY SILTSTONE. olive gray (5 y 
6/11, massive, 10% clay throughout, trace organic 
pieces and specks--somc iron-stained; moderately 
hard, denp to dry 

153 0-157 0' SAMPLE 
Recovered 4 1/4.0' = 103% 
RQD 3 5/4 0' = 88%. 
153.0-154 0' SANDY SILTSTONE SamC as above. 
154 0-156 0' CLAYEY SILTSTONE olive gray (5 
Y 4/1)' very carbonaceous, especially toward 
bottom, abundant lignite pieces, gradational 
contacts; consolidated, moderately hard, d a w  
156 0-157 0' LIGNITE-RICH SILTSTONE. otive black 
(5 Y 2/1), 15% clay, abundant lignite pieces, 
dull, trace vitreous, moderately soft, damp 



157 0-161 0' SAMPLE 
Recovered 4 5/4 0' = 113% 
ROD 3 ai4 5' = 84% 
157 0-157.5' LIGNITE-RICH SILTSTONE: S- as 
above 
157.5-161 0' CLAYEY SILTSTONE: olive gray (5 Y 
4/1) to dark greenish gray (5 G W), akndant 
lignite stringers--brownish black (5 YR 2/11; 
fairly carboMceous toward top; fairly massive 
toward bottom; moderately hard; danp to dry 

161 0-165 0' SAMPLE 
Recovered 4 Of4 0' = 100%. 
RW 3 ai4 01 = 95% 
SANDY SILTSTONE olive gray (5 Y 4/118 very flne- 
grained sand, 10% clay throughout; akndant 
lignite pieces in part--dusky brown (5 YR 2/21, 
trace clay discoloration up to 2 cm--grayish 
orange (10 YR 7 / 4 ) ,  moderately hard; damp to 
almost uet 



e 

165 0-169 0' SAMPLE 
Recovered 0 4 / 4  0' = 10%. 
RPO 0 0/0.4' = 0%. 
CLAYEY SILTSTONE. same as above, less sand; more 
clay 

Recovered 4 l/l.Of = 410% 
RPO 2.2/4.1' = 54%. 
CLAYEY SILTSTONE olive gray (5 Y 4/1), abundant 
siderite nodules throughout, up to 4 cm--extremely 
hard, trace lignite/organic pieces--olive black (5 
Y 2/11. moderately hard, danp. 

169 0-170 0' SAMPLE 

170 0-174 0' SAMPLE 
Recovered 4 0 / 4  0' = 100% 
RPO 3 814 0' = 95%. 
170.0-172.4' CLAYEY SILTSTONE same as above, 15% 
sand in places, some clay discoloration and 
siderite nodules. 
172.4-174 0' SILTY SANDSTONE light olive gray (5 
Y 6/1) to olive gray (5 Y 4/1); storm 
1 ami na t i ons/varved; fa  1 r 1 y homogeneous ; f 1 M- 
grained sand (2 5-4 0 phi), quartzose, trace 
organic specks, moderately hard, friable, danp to 
wet. 



- 
7 1  

71 

I75 

I76 

I77 

I72 

1 7C 

18( 

lii 

I 

174 0-178 0' SAMPLE 
Recovered 4 0/4 0' = 100% 
RPD 3 5/4 0' = 88% 
SILTY SANDSTONE same as above; very silty in 
places, especially near bottom, wet. 

178 0-182 0' SAMPLE 
Recovered 4 0/4 0' = 100% 
R O D  3 9/4 0' = 98% 
SILTSTONE AND SANDSTONE olive gray (5 Y to 
mediun gray (N 5/0), interbedded, very fine- 
grained sand (4 0-3 0 phr); mostly quartz; SW 
organic pieces; well cemented, tight, moderately 
hard; damp to wet 
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182.-186 0' SAMPLE 
Recovered 4 2 / 4  0' = 105% 
RQD 4 014 0' = 100% 
SILTY SANDSTONE olive gray (5 Y 4/11 t o  Light 
oLrve gray (5 Y 6/1), fairly homogeneous; very 
fine-grained sand (4 0-3.0 phi); well sorted, 
mostly quartz, very silty in places; some organic 
specks and pieces, tight, consolidated yet 
friable, moderately hard, wet 

186 0-190 0' SAMPLE. 
Recovered 4 0/4 0' = 100%. 
RPO 3 3/4 0' = 83%. 
SILTY SANDSTONE 
bottom, hard; uet. 

same as above; more silty touard 
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190 0-194 0' SAMPLE 
Recovered 4 0/4 0' = 100%. 
R W  3 3/4 0' = 83%. 
SILTY SANDSTONE: olive gray (5 Y 4/1) to mediun 
gray (N 5 / 0 ) ,  very silty in places, akndant 
siderite nodules and very sandy from 192.0 to 
192 5, consolidated, friable, moderately hard to 
moderately soft; wet. 

194 0-198 0' SAMPLE 
Recovered 3 4/4 0, = 85% 
RPO 3.4/3 4' = 100%. 
194 0-195.9' SILTY SANDSTONE: olive gray (5 Y 
4/11 to greenish gray (5 GY 6/11, fairly massive; 
storm varved in part; very fine-grained sand (4 0- 
3 5 phi), well sorted, mostly quartz, moderately 
hard, damp to dry 
195 9-197 4' SANDY CLAYEY SILTSTONE olive gray 
(5 Y 4/11 to  dark greenish gray (5 G 4/1), 
interbedded clay and silt, blocky in part, 
gradational contact, diagonal cleavage in several 
places, approximately 30-45 degrees; moderately 
hard, damp to dry 
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198 0-202 0' SAMPLE 
Recovered 4 4/4 0' = 110%. 
ROO 4 4/4 4' = 100%. 
197 6-201 0' CLAYSTONE AND SANDSTONE. OliVC gray 
(5 Y 4/11; interbedded; changes rapidly, storm 
varves; diagonal cleavage in part, fine-grained 
sand (2 5-4 0 phi). very carbonacrous in part; 
abundant organic pieces in places--olive black (5 
Y 2/11, moderately hard to hard; damp. 
201 0-202.0' SANDY SILTSTONE olive gray (5 y 
4/11, massive, 15% clay; moderately hard, danp to 
dry 

202 0-206 0' SAMPLE 
Recovered 3 4/4 0' = 85% 
RQD 3 4 / 3  4' = 100%. 
SANDY SILTSTONE olive gray (5 Y 4/11 to light 
olive gray (5 Y 6/11, interwed, storm varved. 
fairly massive at bottom; trace clay 
discoloration--no ef fervescence--pa Le ye1 lowish 
b r m  (10 YR 6/21, hard, danp to dry 

3 

I 



206 0-210 0' SAMPLE 
Recovered 4 7/4 0' = 118% 
ROD 4 6/4 7' = 98%. 
CLAYEY SANDY SILTSTONE- olive gray (5 Y 4/11 to 
dark greenish gray (5 G Ul), interbedded in 
places--changes rapidly; storm varved in part; 
very fine-grained sand (4 0-3 5 phi), very clayey 
in places, trace organic surfaces--olive black (5 
Y 2/1), siderite/clay nodules near top--grayish 
orange (10 YR 7/41; hard; demp to mist 

210 0-214 0' SAMPLE 
Recovered 3 9/4 0' = 98%. 
RQD 3 4/3.9' = 87%. 
SILTY SANDSTONE greenish gray (5 CY 6/11, 
interbedded--storm varved, soft sediment 
deformation; very fine-grained sand ( 4  0-3 5 phi), 
well sorted, quartzose, some mica flakes, trace 
Lignite up to 2mn thick--diagonaL through core 
about 0 4 8 ,  tight, hard, damp. 

I 

I 



a 

214 0-218 01 SAMPLE 
Recovered 4 0 / 4  0' = 100% 
RQD 3 6 / 4  01 = 90% 
CLAYEY SANDY SILTSTONE: olive gray (5 Y 6/11, 
interbedded in part; fairly massive toward bottom, 
gradual changes in clay and sand percentage, hard; 
danp to dry 

218 0-222 0' SAMPLE 
Recovered 2 814 0 1  = 70%. 
ROD 2 612.a' = 93% 
CLAYEY SILTSTONE olive gray (5 Y 4/1) to dark 
greenish gray (5 GY 4/11, massive; hanogcmow, 
blocky in part, slickensided in part--70 degrees 
from horizontal, trace organic stringers; no 
plasticity, moderately hard; damp to dry 

Note Sample in bottom of rods after tripping out 
of hole Recovered 1 2' of core 
CLAYEY SILTSTONE same as above, trace clay Vugs 
up to 3mn--yellowish gray (5 Y 7/21 

- _A- - - -- 
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PCRFORMED 
LITHOLOGIC DESCRlFTlON OR OTlfR TLSTS 0 3 
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a 

222 0-225 0' CUTTINGS. SILTY CLAYSTONE (70%) 
olive gray (5 Y 4/1) to greenrsh gray (5 GY 6/1); 
30% CLAYEY SILTSTONE. trace organic pieces-- 
carbonaceous, trace siderite nodules up to 1 cm-- 
moderate yettowish brown (10 Y R  5/61, slightly 
effervesces when dry 

225.0-230 0' CUTTINGS CLAYEY SILTSTONE (60%) 
same as above; more siderite nodules, 40% SILTY 
CLAYSTONE. 



IO 

E 
itmoLcuc mmtrnm " Y  v 

a 

SAMPLES rOL1 E O  
OR OTHER KSlS 

PERFORMED 

230 0-235 0' CUTTINGS SILTY CLAYSTONE. light 
olive gray (5 Y 5/21 to olive gray (5 Y 3/21, 15% - lignite pieces--carbonaceous claystone, 5% 
siderite nodule pieces, gypsun crystal up to lcm-- 
no ef f ervescense 

- 235 0-240 0' CUTTINGS SANDY CLAYEY SILTSTONE 
olive gray (5 Y 4/11, 60% silt, 30% clay, 10% 
sand, some to trace siderite nodules 



h 

t 
/ 
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LITHOLOGIC OESCRlPTlON 
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29 $2 

SAMFT fS m i  I CCm 
OR OTHER TESTS 

PERFORMED 



145 -- 
245 0-250 0' CUTTINGS SILTY CLAYSTONE. dark 
greenish gray (5 CY 4/1) to olive gray (5 Y 4/11, 
15% siderite nodules--moderate yellowish brown (10 
YR 5/41. trace organic pieces and surfaces. 

249 0-250 0' CUTTINGS. CLAYSTONE 10% silt, hard 
dr i L 1 1  ng 

250 0-255 0' CUTTINGS. SILTY SANDSTONE OllVC 
gray (5 Y 4/11 to (5 Y 3/2), very fine-grained 
(4 0-3 5 phi), carbonaceous siltstone in part: 5% 
siderite, easy drilling 



- 
53 

54. 

55. 

'56 

!57 

'58 

251 

26C 

2hl 
3 

255.0-260 01 CUTTINGS SANDY SILTSTONE olive 
gray (5 Y 4/1), f a i r l y  carbonsccow i n  pieces, 

. f a i r l y  easy dri l l ing.  

- -  - -l---1 

- -  - - 1 -  

BEREG 



LOG (I r C O I K t  101 t FAG€ 34 !IF 81 

260.0-265.0' CUTTINGS. SANDY SILTSTONE Same as 
above, 20% clay, very sandy in pieces, 15% 

- carbonaceous si Ltstone 

265 0-270 0' CUTTINGS. SANDY SILTSTONE. Same as 
above 

264 

266. 

k-4-1 



WELL NO 37-89 OR 



WELL NO 37-89 OR 

tn 

178 

PAGE 36 nF 81 

- - -  
e-- 

Zn 0-280 0' CUTTINGS. SANDY CLAYEY SILTSTONE. 
olive gray (5 Y 4/1), 0-5% carbonaccous/L1gnite, 

- -  - - -  - - -7- - -  . -  - - -- - - -  --- - moderate plasticity in part, moderately hard. -- - -  
280 0-285 0' CUTTINGS SILTY SANDSTONE (70x1- 
olive gray (5 Y 6/1) to dark greenish gray (5 GY 
6/11, 30% SANDY CLAYEY SILTSTOWE, 0-5% lignite 

- -  - - -  - - --- 
- - 7- --- - - -  -- 

- -  - - -  - - - A  

2PI 

204 



K L L  NO 37-89 BR 

285 0-290 0' CUTTINGS CLAYEY SILTSTONE- olive 
gray (5 Y 3/21. 10% very fine-grained sand; 0-5% 
carbonaceous claystone 

290 0-293.0' CUTTINGS. CLAYEY SILTSTONE' S- as 
above, moderately soft 



‘ 0  

a 

WELL NO 37-89 BR 

293.0-295 0’ CUTTINGS SILTY SANDSTONE dark 
greenish gray (5 G 4/1), 30% SANDY CLAYEY 
SILTSTONE, olive gray (5 Y 4/1), moderately Soft 

295 0-300 0‘ CUTTINGS. SILTY SANDSTONE Same as 
above, 5-10% carbonaceous claystom 

- 

299 

I 
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502 11 ZJ-c 

-- 

503 t =&I 

104 

305. 

I---- 

300 0-304 0’ CUTTINGS SILTY SANDSTONE. same as 
above 

304 0-305 0‘ CUTTINGS CARBONACEOUS CLAYSTONE. 
olive black (5 Y 2/11, harder drilling 

305 0-310 0‘ CUTTINGS. SILTY SANDSTONE Llght 
olive gray ( 5  Y 6/11, sane sandy siltstom; 
carbonaceous, moderately soft, fairly quick 
dri 1 1  ing 



a 
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L11 tIOLOCIC DESCRll' llOH 

310 0-315 0' CUTTINGS. CARBONACEOUS CLAYSTONE 
olive gray (5  Y 3/21, akndant Lignite pieces 
touard bottom, moderately hard 

sAMri r y  rni I rur n 
OH 011ILR ILSTS 

PLRFORMED 



LOG Of EORCl10LE 
h 

tz 
6 , "  

I d  
. c  

LITHOLOGIC DESCRIF TION 
'2 p A w i  rr rnt t rrm 

OR fill IFR KSlS 
PERFORMtD 

315 0-320 0' CUTTINGS CARBONACEWS CLAYSTONE. 
olive gray (5 Y 3/21, abundant Lignite pieces. 

gray (5 Y 6/11, s a w  siltstone in part, IO-15% 
lignite pieces 

- 320 0-325 0' CUTTINGS CLAYEY SILTSTONE. olive I L-3-1 



127 

128 

129 

S.31 

325 0-330.0' CUTTINGS SILTY CLAYSTONE medim 
dark gray (N 4/01, 10% SILTY SANDSTONE--greenish 
gray (5 G 6/11, very fine-grained; easily friable, 
trace carbonaceous/lignite 

330 0-335 0' CUTTINGS. SILTY CLAYSTONE S- 8s 
above 



MIL NO 37-83 DR 

335 0-340 0‘ CUTTINGS CLAYEY SILTSTONE olive 
gray (5 Y 4/11, 15% sand; 5% carbonaceous 
claystone, flat flakes; mcderately soft 

535 

337 



a 

541 

342 

344. 

145 

346 

3 47 

348 

340 0-345 0' CUTTINGS CLAYEY SILTSTONE. Olive 
gray (5 Y 4 / 1 1 ,  20% Lignite pieces; very 
carbonaceous in part, very hard 

345 0-350 0' CUTTINGS SILTY CLAYSTONE. d i M  
dark gray (N 6/01, some very carbonaceous--olive 
black ( 5  Y 2/11, trace siderite pieces--grayish 
orange (10 YR 7 / 4 1  



I .  

a 
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LI TFlOLOGlC DESCRIPTION 

355.0-360 0' CUTTINGS CLAYEY SILTSTONE' olive 
gray (5 Y 4/11, very carbonaceous in part--olive 
black (5 Y 2/1) 

360.0-365 0' CUTTINGS SANDY SILTSTONE: dark 
greenish gray (5 G 4/11, 15% clay, very clayey in 
the md. 

I - *  



365 0-370 0' CUTTINGS SILTY CLAYEY SANDSTONE. 
olive gray (5 Y 4/1), very fine-grained sandstone 
abmdant clay in mud matrix, 5% carbonaceous, 
small pieces 

370 0-375 0' CUTTINGS CLAYEY SILTSTONE olive 
gray (5 Y 4/11; trace coal pieces; not many big 
pi eces . 

a 



_ -  I 

375.0-380 0‘ CUTTINGS. CLAYEY SANDY SILTSTONE 
dark gray (N 3 / 0 ) ,  very carbonaceous i n  part, 10% 

- sandstone pieces 

74. 

175 

i76- - _- EA=$- t 

I77 
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h 

I IZ  I 
LI II IOLOCIC DESCRll'llOFl 

380 0-385 0' CUTTINGS. CLAYEY SANDY SILTSTONE 
same as above, abundant coal pieces. 

385 0-390 0' CUTTINGS. CLAYEY SANDY SILTSTONE AND 
LIGNITE olive gray (5 Y 4/1) to light olive gray 
(5 Y 6/11, very fine-grained sand ( 4  0-3 5 phi), 
40% lignite pieces--black (N 1/01 

- -  



a 

389 

WELL NO 37-89 OR 

L - -  
--=-. - - -  390 0-393 0' CUTTINGS CLAYEY SILTSTONE olive 

gray (5 Y 4/11, 30% carbonacews claystom and -- - - -  - - -  
393 0-395 0' CUTTINGS. SILTY CLAYSTONE. d 1 U n  
dark gray (N 4/01, very carbonaceous. 



L_ - - 
197 ---: - -  - - -  - 

.- - - - -  

400 0-405 0’ CUTTINGS CLAYEY SILTSTONEs Olive 
- gray (5 Y 4/1), some pieces very sandy--greenish 

gray (5 G 6/11, trace siderite 

395 0-400 0’ CUTTINGS. SILTY CLAYSTONE’ dark gray 
(N 3 / 0 ) ,  very silty in pieces, s c m  pieces very 



405 0-410 0‘ CUTTlNGS CLAYEY SILTSTONE same BS 
above, 10% Lignite pieces 

410 0-415 0’ CUTTlNGS CLAYEY SILTSTONE medlull 
dark gray (N 4/01 to olive gray (5 Y 4/1), 5-10% 
lignite, small pieces 

I -----$-I 



L _ -  

13 =-- - - -  - - -  - 
-- - - -  - 

-- - - -  --- - -  ---  - - -  - 

k15 0-620 0' CUTTINGS SILTY CLAYSTONE: ollve 
gray (5 Y U l ) ,  0-5% lignite picces--srnall, stme 

- very plastic 



420 0-425 0' CUTTINGS. SILTY CLAYSTONE. Olive 
gray (5 Y 4 / 1 ) ,  0-5% lignite, 0-5% siderite 
pi eces . 

- -  
425 0-430 0' CUTTINGS SILTY CLAYSTONE S W  as 

22 

.23 

above, small pieces and chips 

127. 



LI 1 HOLOGI C @[SCRIP I O N  

1'1 -- ~ ~ ~ ~ - I  430 0-435 0' CUTTINGS SILTY CLAYSTONE olive 
gray (5 Y 4/1>, 5% sandy siltstone--greenish gray 

G 6/11 

134 

L35 



1’” LEEEI=I 435 0-440 01  CUTTINGS CLAYEY SILTSTONE: olive 
gray (5 Y 4/1) to dark gray (N 3/0), 5% sandy 
siltstone, trace carbonaceous, rodcratcly hard 

440 0-445 0’ CUTTINGS CLAYEY SILTSTONE: same as 
above, dark gray (N 3/0) 

4 43 



445 0-450 0' CUTTINGS SILTY CLAYSTONE. olive 
gray (5 Y 4/11 to mediun dark gray (N 4 / 0 ) ,  10-15% 
lignite pieces and carbonececus clay 

gray (5 Y 4/1) to dark greenish gray (5 G 4/1), 

- - -  

450.0-455 0' CUTTINGS. SILTY CLAYSTONE: olive 

- trace carbonaceous; moderately soft 

4 49 

451 

(453 I= ==\ I 
mSmc€ 



K L L  NO 37-89 BR 



,62 

163 

460 0-465 0’ CUTTINGS SILTY CLAYSTONE med1~11 
dark gray (N 4/01 to olive black (5 Y 2/11, very 
carbonaceous near the top 

465.0-470 0’ CUTTINGS SILTY CLAYSTONE: d i m  

dark gray (N 4/01 to olive gray (5 Y 4/1), 0-5% 
lignite pieces; small pieces 



a 

I I 

470 0-475 0' CUTTINGS. SILTY CLAYSTONE. OllVe 
gray (5 Y 4/1), some very carbonaceous. 

470 

471 



‘ 0  

77 

a 

- - - - -  
475 0-480 0’ CUTTINGS. SILTY CLAYSTONE. same as - -  - -  - -  above, lignite surfaces on claystone .- - - - -  -_ - - - - -  - - -  480.0-485 0’ CUTTINGS. SILTY CLAYSTONE: olIVC 
gray (5 Y 4/11 to olive black (5 Y 2/11, some 
lignite pieces, moderately hard 

I83 
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WELL NO 37-89 RR 

LITHOLOGIC DESCRIP llON 

485 0-490 0' CUTTINGS SILTY CLAYSTONE ol ive 
gray (5 Y 4/1) to dark greenish gray (5  G 4/1) 
trace l igni te  pieces. 

490 0-495 0' CUTTINGS: SlLlY CLAYSTONE: olive 
gray (5 Y 4/11 to dark greenish gray (5 CY 4/11, 
trace carbonaceow claystone 

492 



19 
~ ~~ ~~ 

495 0-500 0' CUTTINGS SILTY CLAYSTONE (70%) 
olive gray (5 Y 4/11, 30% SILTY SANDSTONE-- 

- greenish gray (5 C 6/11, very fine-grained sand 
( 4  0-3 5 phi), quartzose, 15% clay 



L -  - - 
501 ---- 

- -  - -  
- -  - - -  - - 

-- 
-- -. - -  - - -  - - - 

502-= :- 

I I=-+- I 

500.0-505 0' CUTTINGS SILTY CLAYSTONE- Olive _---- 
gray (5 Y 4/11, trace Lignite pieces. 

505 0-510 0' CUTTINGS SILTY CLAYSTONE. Olive 
gray (5 Y 4/11, trace organic pieces in clay 
matrix, trace sandy; drilling easier 

.~ 
- 

506 

-- - -  - - -  - -  - -  .- - - 
-- --- - - -  - -. 
- --- - - -  - -  

507 

508 
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above; slightly carbonaceous 

521 0-525.0' CUTTINGS. SILTY CLAYSTONE olive 
gray (5 Y 4/1) to olive black (5 Y 2/11, 5% silty 
sandstone--greenish gray (5 G 6/1), very fine- 
grained (3 0-4  0 phi), well sorted; trace clay 
discoloration--grayish orange (10 YR 7/41, large 
pieces 



WELL NO 37-89 RR 
h 

t 
LI IIIOLOGIC DESCRIF’TION 

525 0-530 0’ CUTTINGS SILTY CLAYSTONE: Same 8s 
above, somc pieces very carbonaceous; 5% silty 
sandstone, trace siderite; large pieces 

530 0-535 0’ CUTTINGS. CLAYEY SILTSTONE: olive 
gray (5 Y 4/1) to dark greenish gray (5 GY 4/11, 
5% lignite/carbonaceous clay, lignite stringers in 
somc pieces, 0-5% silty sandstone--greenish gray 
(5 GY 6/11, trace clay alteratlon/vugs--modtrate 
orangish pink (5 YR 8/4) 



a 

535 0-540 0' CUTTINGS. CLAYEY SANDY SILTSTONE 
olive gray (5 Y 4/1) to greenish gray (5 CY 6/11, 
very sandy in part (3 .0-4  0 phi), very 
carbonaceous, trace Lignite pieces and stringers 
in larger pieces 



- 
141 

142. 

i43 

r41 

545 

i46 

b 4 7  

548 

549 
37 

540 0-545 0' CUTTINGS. SILTY SANDSTONE light 
olive gray (5 Y 6/11, no blg pieces--lots of very 
fine-grained sand in the clay matrix; feu large 
chunks of carbonaceous clayey si Ltstm--oLrve 
gray (5 Y 4/1) to olive black (5 Y 2/1) 

545 0-550 0' CUTTINGS SILTY SANDSTONE' Light 
olive gray (5 Y 6/1), very fine-grained sand (3 .0-  
4 0 phi), 10% sandy siltstone 

- _  
_ -  I =a- 
- -  - - 1 4  



19 
550 0-555 0' CUTTINGS. SANDY SILTSTONE dark 
greenish gray (5 GY 4/1), very clayey in pieces; 

.- - trace siderite nodules 
-- %El I -- - -  

51 

554 

555 

c c c l -  - u 



561 

555 0-560 0' CUTTINGS SANDY SILTSTONE SamC 8s 
above 

556 0-560 0 ' .  CUTTINGS. LIGNITE' black ( W  I/o),  
15% sandy siltstone; small chips, very hard, slow 
drilling. 

gray (5 Y 4/11, trace carbonaceous, no big pieces; 
slow drilling. 

560.0-565 0' CUTTINGS SILTY CLAYSTONE olive 



' 0  

' e  

568 

5: 

565 0-570 0'  CUTTINGS SILTY CLAYSTONE: olive 
gray (5 Y 4/1) to dark greenish gray (5 CY 4/11, 
trace siderite pieces--grayish orange (10 YR 7 / 4 ) ,  
hard 

570 0-575 0' CUTTINGS SILTY CLAYSTONE: olive 
gray (5 Y 4/11 to olive black (5 Y 2/11, very 
carbonaceous in pieces, -rate plasticity; small 
pieces 



e - 
L I 

' 0  

1 

LITHOLOGIC DESCRIPTION 

575 0-577 0 '  CUTTINGS SILTY CLAYSTONE. same as 
above 

577 0-580.0' CUTTINGS: SILTY SANDSTONE pate 
yellowish brown (10 YR 6/21 and very pate orange 
(10 YR 8/2), very fine-grained sandstom; mostty 
quartz, ca Lcareous cement- -ef f ervesces; soft ; 
friable, faster drilling 

579 
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580.0-585 0' CUTTINGS SILTY SANDSTONE samC as 
above 

585 0-590 0' CUTTINGS. SILTY SANDSTONE AND 
LIGNITE pale yellowish brom (10 YR 6/2), bluish 
white (5 E 9/11 and black (N l/O); inter- 
hard and soft drilling, very fine-grained 
sandstone (3.5-4 0 phi), well sorted; quartzose; 
calcareous cement--cffervesces; 20% sandy 
siltstom--olive gray (5 Y 4/1), trace pyritic 
sandstom--dusky yellow (5 Y 6 / 4 )  associated with 
lignite and the hard drilling; trace sulfur pieces 
moderate yellow (5 Y 7/61: hard drilling at 585.0' 
and 588 5' for 0 2' 



e 
gg --- --t -F 

-- 

590 0-595 0’ CUTTINGS SILTY SANDSTONE AM0 
LIGNITE same as above. 

i94 

j95 



595 0-600.0' CUTTINGS. CLAYEY SILTSTONE: olive 
gray (5 Y 3/21, 15% very fine-grained silty 
sandstone--bluish uhite (5 B 9/1), calcareous 
cement; trace coarse-graimd sand pieces ( - 0  5 to 
-1 0 phi), derate reddish brow (10 YR 5/4). 

600 0-605 0' CUTTINGS: CLAYEY SILTSTONE AND SILTY 
SANDSTONE: 50% olive gray (5 Y 3/2) and 50% 
bluish uhite (5 B 9/1), very fine-grained 
sandstom (3.5-4 0 phr), well sorted; mostly 
quartz; 5% black minerals, calcareously cemtnted-- 
effervesces; trace siderite nodules--dusky yellow 
(5 Y 6 / 4 ) ;  soft drilling 
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605 0-610 0’ CUTTINGS. CLAYEY SILTSTONE AND 
SILTY SANDSTONE same as above; trace pyritic 
sandstone; soft drilling 

610 0-615 0’ CUTTINGS: SILTY CLAYSTONE. OliVC 
te 
1C 

gray (5 y 4/1)’ 10% silty sandstme--bluish wh 
(5 B 9/11; calcareously cemmted; trace pyrl 
sandstone 



l 

61 7 

F ?n 

615 0-620 0'  CUTTINGS SILTY CLAYSTONE. SamC as 
above; no pyritic sandstone, some very 
carbonaceous pieces--dusky yellouish brow (10 YR 
2/2) 



620 0-625 0' CUTTINGS SILTY CLAYSTONE AND SILTY 
SANDSTONE dark gray (N 3/0) and light gray (N 
7 / 0 ) ,  50% very finc-greined sandstone; 10% clay, 
carbonaceous claystom. 

625 0-629 0' CUTTINGS SILTY CLAYSTONE AND SILTY 
SANDSTONE. samc as above 

629 0-630 0' CUTTINGS. CARBONACEOUS CLAYSTONE 
dusky yellowish brown (10 YR 2/21: 10% silt; trace 
pyritic sandstone; moderate plasticity; hard 
dri 1 1 1  ng 

2 4  

627 



630 0-635 0’ CUTTINGS CARBONACEOUS CLAYSTONE 
brownish gray (5 Y 4/1); 10-15% silt in part, 
trace pyritic sandstone, moderate plasticity, 
hard; slow drilling 



635.0-639 0' CUTTINGS CARBONACEOUS CLAYSTONE 
olive gray (5 Y 4/1) to olive black (5 Y 2/11, 0 
5% lignite pieces, trace sandstom pieces-- 
greenish gray (5 G 6/11 

sane as above; 30% very fine-grained sandstone: 
slightly faster drilling. 

639 0-641 0' CUTTINGS. CARBONACEOUS CLAYSTONE' 

TOTAL DEPTH = 641' 

842 

643 

644 
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. Flats Plant. Back ound 
COORDINATES N31.699 33 E23.098 54 (!I) 
TOTAL DEPTH 13 0' 

SAMPLES COLLECTED 

PERFORMED 
LITHOLOGIC DESCRIPTION OR OTHER TESTS 

5 
IW 
a 

SE 

DRILLING COMPANY -Brothers 

DRILLING METHOD 
DATE DRILLED March 16. 1989 

LOGGED BY K.W. Van Allen 
GEOLOGIST 

BOREHOLE/VELL NO 37-89P 
GROUND SURFACE ELEVAION 5,832 3' 
WATER LEVEL ENCOUNTERED 5 3' 

DRILLER R Sharp tIELPtR T Rodriquez 
DRILLING FLUID None 

STAIC 7 93' (6/2a/89) 

CEARP MANAGER 

TOPS01 L 

0 0-2 0' SAMPLE 
Recovered 2.0/2.0' = 100% 
0.0-1 7' SILTY CLAY dusky yellowish brown (10 YR 
2/2), some (20%) coarse to fine quartzose sand, 
poorly sorted; organics, roots to 1 5'; 
unconsol idated, m i  st 

VALLEY FILL ALLUVIUM 

1 7-2.0' SILTY SAND dusky brown (5 YR 2/2), 
(75%) coarse to fine quartzose sand, (25%) silt, 
poorly sorted, unconsolidated, moist 

2.0-4 0' SAMPLE 
Recovered 1 5/2 0' = 75% 
SILTY SAND AND GRAVEL pale yellowish brown (10 YR 
6/2), (40%) coarse to fine quartzose sand, (35%) 
coarse to fine quartzose gravel, (25%) silt, 
poorly sorted, unconsolidated, no HCL reaction, 
mist. 

4 0-6 0' SAMPLE 
Recovered 1 5/2 0' = 75% 
SILTY SAND AND GRAVEL same as above; gradation to 
dark yellowish brown (10 YR 4/21; occasional 
pebbles, wet below 5 3' 

PAGE I OF .3 
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E L L  NO - LOG OF BOREHOLE 

6 0-8 0' SAMPLE 
Recovered 0 6/2 0' = 30% ~ 

SILTY SAND AND GRAVEL same as above; wet; poor 
recovery due to cobble 

8.0-10 0' SAMPLE 
Recovered 2.O/2.Or = 100%. 
SILTY SAND AND GRAVEL same as above; wet. 

10.0-12 0' SAMPLE. 
Recovered 1.7/2 0' = 85%. 
10 0-10 8' 
wet. 

SILTY SAND AND GRAVEL. same as above: 

10 8-12 0' SILTY CLAYSTONE: dark yelloursh brown 
(10 YR 4/2) and mediun light gray (N 7/0), trace 
fine-grained sand; mottled; massive, consolidated; 
no HCL reaction; moist. 

TOTAL DEPTH = 12 0' 

PAGE 3 O F 7  

SAMM FT cni I rrm 
OR OTHLR lL'31S 

PERFORMED 

v 53' 

793' 



LOG OF BOREHOLE 
I 

LOCAnON hockv flats PI&& Bockbround GROUND SURFACE ELEVATION 5532 3' 
COORDINATES N31.700 57 €23,103 38 (RFP) WATER LEML LNCOUNERED 5 1' 

G% h - a 7 - 8 7 BORFHCKE/WFLL NO 37-89 BRA1 
flats PI&[, Bockaround GROUND SURFACE ELEVATION 5532 3' 

COORDINATES N31.700 57 €23,103 38 (RFP) WATER LEML LNCOUNERED 5 1' 
TOTAL UEPTH 178' STATIC N/A 

DRILLING COMPANY Bodes Brothers DRILLING FLUID Nme 
DATE DRILLED March 16, 1989 
DRILLING METHOO Hdlow Stem Auaer 
LOGGED BY K W Van Allen 

DRILLER R Sharp HELPER T Rodriquez 

GEOLOGIST CEARP MANAGER 

~ ~ 

Sharp HELPER T Rodriquez 
YID Nme 

March 16. 1989 
4uaer 
I 

VLVLVUJ I CEARP MANAGER 
COMMENTS Abandoned borehole due to boulders and cobbles 

within 5' of around surface then tooped off mth Portland Type 1 cement 
Borehole was backfilled with vdclav qrout to 

LITHOLOGIC DESCRlPllON 
SAMR ES COLLECTED 

PERFORMED 
OR OTHER xsrs 

TOPS01 L 

0 0-1 8' SAMPLE 
Recovered 1 3/1 8' = 72% 
0 0-0 8' SILTY CLAY dusky yellouish brown (10 YR 
2/2), some ( ~ 0 % )  coarse to-fine quartzose sand, 
roots, organics, unconsolidated, no HCl reaction, 
mist 

VALLEY FILL ALLUVIUM 

0 8-1 3' SILTY SAND AND GRAVEL dusky brown (5 YR 
2/2),  (4oX) coarse to fine quartzose sand, (35%) 
coarse to fine quartzose gravel, (25%) silt, 
poorly sorted, subangular to subrounded, 
unconsolidated, no HCl  reaction, mist 

1.8-3 8' SAMPLE 
Recovered 0 812 0' = 40% 
SILTY SAND AN0 GRAVEL same as above, occasional 
cobbles or boulders 

3 8-5 8' SAMPLE 
Recovered 1 3/2 0' = 65% 
SILTY SAND AND GRAVEL dark yellowish brown (10 YR 
4 / 2 1 .  same as above, wet below 5 1' 

PAGE 1 OF 3 



!&ELL NO 37-89 BRA1 LOG @T BOKCHOLE 

LITHOLOGIC DESCRIPTION 

5 8-7 8' SAMPLE 
Recovered 1 1/2 0' = 55%. 
SILTY SAND AND GRAVEL. same as above, uet 

7 8-9 8' SAMPLE 
Recovered 0.7/2.0' = 35%. 
SILTY SAND AND GRAVEL. same as above; wet. 

9 8-11 8' SAMPLE 
Recovered 0 0/2.0' = 0%. 
9 6-10 8' SILTY SAND AND GRAVEL. pushed cobble 
ahead of augers--no sample recovery 

10.8-11 8' CLAYSTONE. noted material change by 
drilling behavior 

1 1  8-13 8' SAMPLE 
Recovered 2.0/2 0' = 100% 
SILTY CLAYSTONE moderate brown (5 YR 4/41 and 
d i m  light gray (N 7/01, trace fine sand; 
mottled; consolidated, massive; no HCl reaction, 
moist. 

PAGE 3 OF 3 

SAMPLES rOl-LECTED 
OR OTHER 1ESlS 

PERFORMED 

V 5 I '  - - 
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WELL NO - RA1 LOG OF EOREItiOLE PAGE ;T OF 3 

SAMPLES COLI CCTfO 
OR OTHER TESTS 

PERFORMED 



LOG OF BOREHOLE 

-Lu&m /G - 3 7-84 BOREHOII/WELL NO 37-89 BRA2 
y Flats Plant, Backqround GROUND SURFACE ELEVAilON 5832 4' 

COOROINATES N31,710 60 €23,102 16 (RFP) WATER LEMC ENCOUNTERED 53' 
TOTAL DEPTH 12 0' STATIC N/A 

DRILLING COMPANY Bodes Brothers DRILLING FLUID None 
DATE DRILLED March 17, 1989 CHECKED BY 
DRILLING MEMOD Hollow Stem Auqer 
LOGGED BY K W Van Allen 

COMMENTS 

DRILLER R Sharp HELPER T Rodriquez 

GEOLOGIST CEARP MANAGER 

LITHOLOGIC DESCRlPTlON 
SAMPLES COLLECTED 

OR OTHER TESTS 
PERFORMED 

I-a 
TOPS01 L 

0 0-2 0' SAMPLE 
Recovered 2 0/2 0 ,  = 100% 
0 0-1 2' SILTY CLAY dusky yetlouish brown (10 YR 
2/2), some (20%) coarse to fine quartzose sand, 
organics, roots to 0 3 ' ,  unconsolidated, no HCI 
react i on, m i  st 

VALLEY FILL ALLUVIUM 

1 2-2 0' SILTY CLAY AND SAND dusky broun (5 YR 
2/21, (65%) silt/clay, (35%) coarse to fine- 
grained sand, poorly sorted, subangular to 
subrounded, unconsolidated, no HCL reaction, 
mist 

2 0-4 0' SAMPLE 
Recovered 1 7/2 0' = 85% 
SILTY CLAY AND SAND same as above, trace (10%) 
coarse to fine quartzose gravel, (35%) coarse to 
fine quartzose sand; (55%) s i  lt/clay 

4 0-6 0' SAMPLE 
Recovered 2 2/2 0' = 110%- 
SILTY CLAY same as above, Light olive gray (5 Y 
5/21 to olive gray (5 Y 4/1), some (20%) coarse to 
fine quartzose sand, some (20%) coarse to fine 
quartzose gravel, wet belou 5 3' 



WELL NO - LOG OF BOREHOLE PAGE 9 OF ? RA3 

- 
W SAMPLES f'QLlECm) 

E 2  a LlTHOLOGl C DESCRIFTION Of? OTtCR TESTS 

t 
2 0 -- 

PERFORMED u a  =Ew @ 59 SE 

6 0-8 0' SAMPLE 
Recovered 2 0/2.0' = 100%. 
SILTY CLAY. olive gray (5 Y 4/1) and moderate 
brom (5 YR 4 /61 ,  some (20%) mediun to fine- 
grained sand: mottled, unconsolidated; no HCl 
reaction; moist. 

8 0-10 0' SAMPLE 
Recovered 2.0/2.01 = 100%. 
8 0-8 5' SAND AND GRAVEL: olive gray (5 Y 4/1); 
(55%) coarse to fine quartzose sand: (35%) coarse 
to fine quartzose gravel, (10%) silt; poorly 
sorted: subangular to subrouded; uet. 

8 5-10 0' SILTY CLAYSTONE- olive gray (5 Y 4/1) 
and moderate brow (5 YR 4/61,  trace fine-grained 
sand; massive; consolidated; no HCL reaction; 
mist 

10.0-12.0' SAMPLE 
Recovered 2.0/2 0' = 100% 
SILTY CLAYSTONE: moderate b r m  (5 YR 3/4, 5 YR 
4/41 and mediun light gray (N 6/01; trace fine- 
grained sand, heavi ly mottled; striated; 
calcareous; moist 

TOTAL DEPTH = 12 0' 

m m  
13 



LOG OF BOREHOLE 

- 
b- 

C C L  1 1  a 
2 
=Ew 

$ g  

E E", $2 

/ 7 - L L - J 9  BORE1 ir)LE/Kl L NO - R 
ots flant, Backaround GROUND SURFACE ELEVATInN 5901 4' 

COORDINATES N41,797 90 €23.567 28 (RFP) WAlER LEVEL ENCOUNTERED None 
WIAL DEPTH 132 7' STATIC 105 88' (6/23/87) 

DRILLING COMPANY Boules Bros 
DATE DRILLED 02/13/89, 04/07/89 to 04/10/89 

LOGGED BY J E  Marks 

COMMENTS 

DRILLER R 3orp P Bushkovskt HELPER P Ursa. H Y&ee 
DRILLING FLUID 
CHECKED BY dy/ 

None 0 0-24 4'. Water 24 4 -132 7' 

DRILLING METHOD --.'3'" - ,  /- ITE M NAGER 

GEOLOGIST CEARP MANAGER 
Surface casinq set to 24 4' by J E Marks on February 14, 1989 

SAMPLES COLLECTED 

PERFORMED 
LITHOLOGIC DESCRIPTION OR OTIiFR lESTS 

TOPS01 L 

0 0-2 0' SAMPLE 
Recovered 2 0/2 0' = 100% 
0.0-0 7' GRAVELLY CLAY very dusky red (10 R 
2/21, gravel up to 0 15', angular, some 
subrounded, quartz1 te, vegetation roots, 
unconsolidated, frozen, moist 

COLLUVIUM 

0 7-2 0' GRAVELLY CLAY grayish brown (5 YR 3/21, 
gradually becoming more calciun carbonate cemented 
and drier, yellouish gray (5 Y 8/11' gravel- small 
up to 0 OS', rounded, quartzite and granite, 
vegetation roots, consolidated; frozen; moist 
grading to dry 

2 0-4 0' SAMPLE 
Recovered 2 0/2 0' = 100% 
2 0-2 9' SILTY CLAY pale yellouish broun (10 YR 
6/21, trace gravel, subrounded, granite, trace 
organics--grayish brom (5 YR 3/21; calciun 
carbonate cemented, effervesces with HCL, 
unconsolidated, dry 

2 9-4 0' CLAYSTONE light olive gray (5 Y 5/21, 
to light gray (N 7/01, mottled; weathered, iron 
stained - light olive brown (5 Y 5/61, vegetation 
roots, calciun carbonate cemented; effervesces 
with HCI, consolidated, almost dry 

1 17 PAGE 



SAMPI rs rni I rrm 
LITHOLOGIC DCSCRIPTION OH IJIHLR ICSlS 2 '3 E 2  CL 

0- w E O  uic3 z g  PERFORMED 
0 c3-I mc 

0 

1 0-6 0' (AMPLE 
Recovered I 212 0' = 60% 

7 

4 0-4 9' SIITY CLAYSTONF yellowish aray (5 Y 
7/2), 15% sand: fine grained (3 0-2 5' phi): 
subrounded: trace veqrtation roots near the top: 
weathered- iron stained -- light olive brown (5 Y 
5/6), semi to unconsolidated. dry to slightly 
mist 
4 9-5 2' CLAYSTONE light olive gray (5 Y 6/1): 
15% silt: trace iron stained and caliche 
stringers: consolidated: slightly moist 

6 0-8.0 ' SAMPLE 
Recovered 0 8/2 0 '  - 40% 
6 0-6 3' CLAYSTONE- same as above 
6 3-6 8' SILTY CLAYSTONE dark yellowish oranqe 
(IO YR 6/6), 15% sand, very fine grained (4 0-3 5 
phi), slight vegetation roots, minor effervescence 
with HLI. friable, semi-consolidated: slightly 
mol st 

8 0-10 0' SAMPLE 
Recovered I 712 0' = 88% 
8 0-8 8' SILTY CLAYEY SANOSTONE- dark vellowish 
orange (10 YR 6/6) to liqht gray iN 710): 
weathered: iron stain: 2 5-2 0 phi: subrounded: 
quartz, friable: moist 
8 8-9 7' CLAYSTONE- medium gray (N 5/0) to olive 
gray (5 Y 4/11;  10% silt: no plasticity: 
consol idated: sl ightly moist 

10 0-12 0' SAMPLE 
Recovered 2 0/2 0' = 100% 
CLAYSTONE moderate yellowish brown (10 YR 5 / 4 ) ,  
iron stained, pale yellowish brown (10 YR 6/2), 
weathered, plastic: trace orqanic specks -- black 
(N l / U ) ,  consolidated* slightly moist 
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0 
E Z  
a u c c 3  
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SAMPI rs rni I FCTID 
LITHOLOGIC DESCRIPTION UR OIHCR IESIS 'IJ 

%Ld 
<a mZ PERFORMED 

CLAYSTONE same as above light olive qray (5 Y 
5/21, iron stained -- illoderate brown (5 YR 4 / 4 ) ,  
slightly moist 

14.0-16 0' SAMPLE 
Recovered 2 1/2 0' = 105% 
CLAYSlONE light olive gray (5 Y 5/21, 10% silt: 
10% sand in part: very fine grained (4 0-3 5 phi). 
trace hlack orqanic (N l/O), Eleathered: 
consolidated, slightly moist 

16 0-18 0' SAMPIF 
Recovered 2 1/2 0' = 105% 
CIAYSTOttE* olive gray (5 Y 4 /11 .  trace sand, trace 
fractures dark yellowish oranae (IO YR 6/61. 
weathered in part. slightly moist 

18 0-70 0' YAMPLE 
Recovered 2 2/2 0' = 110% ~ 

18 0-19 0 ' -  CLAYSTONE--iight olive gray (5 Y 5/21, 
10% silt: black organic specks less weathered: 
slightly moist 
19 0-20 0' CLAYSTONE iron stained--dark 
yellowish orange (10  YR 6/61 to medium gray (tl 
5/01, more weathered: 10% silt throuqhout- 10% 
sand in places. no plasticity- slightly moist 



20 0-22 0 '  SAMPLE 
Recoverea 2 2/2 0' = 110% 
CLAYSTONE olive gray (5 Y 6/11, trace weathered 
iron staining light olive brown (5 Y 5/6), 10% 
silt throughout, organic specks in part black (N 
l/O), no plasticity, moderately hard, 
consolidated, slightly moist 

22 0-24 0' SAMPLE 
Recovered 2 0/2 0' = 100% 
CLAYSTONE light olive gray (5 Y 5/21, 10% silt 
throughout, trace sand throughout, organic black 
root castes, no plasticity, consolidated, hard, 
slightly moist to dry 
22 7-23 0' SANDY CLAYSTONE Light olive gray (5 Y 
5/2), 3 5-3 0 phi, well sorted, suorounded to 
subangutar, quartzose 
23 0-24 0' CLAYSTONE same as 22 0 22 7' 

25 3-27 7' SAMPLE 
Recovered 2 4/2 4 '  = 100% 
RQD 2 2/2 4 '  = 92% 
25 3-25 5' CEMENT PLUG 
25 5-27 5 '  CLAYSTONE light olive gray (5 Y 5/2) 
to dark olive gray, some iron staining associated 
uith plant debris--dark yellowish orange (70 YR 
6/61, some oxidized pyrite cubes up to 3m--iron 
stained, fairly wearhered, trace to moderate 
plasticity, consolidated, moderately hard, 
slightly moist 

27 7-31 7' SAMPLE 
Recovered 1 8 / 4  0' = 45% 
ROD 1 8/1 8' = 100% 
CLAYSTONE olive gray (5 Y 4 / 1 )  to medium dark 
gray (N 4/0),  blocky, some iron stained fractures 
-light brown (5 Y R  5/61, some lignite plant 
debris grayish black (N 2/0), slightly weathered, 
no to slight plasticity, consolidated, moderately 
hard, slightly moist to dry 



I .  

e 

31 7-33 7' SAMPLE 
Recovered 1 912 0'  = 95% ._ 

ROD 1 9/1 9' = 100% 
CLAYSTONE medium dark gray (N 4/01, unstratified, 
blocky texture, unueathered to slightly weathered, 
trace iron staining in places--dark yellowish 
orange (10 YR 6/61, trace to 10% silt, slight 
plasticity, consolidated, moderately hard, 
slightly moist to dry 

Recovered 3 3/3 5' = 94% 
RPD 3 3/3 3' = 100% 
33 7-34 1' CLAYSTONE olive black (5 Y 2/1), 
unstratified, (0-5%) silt, organic-rich, trace 
iron stained pyrite cubes UD to 2cm--moderate 
brown (5 YR 4/4), fresh--unueatherea, slight 
plasticity, consolidated, moderately hard, 
slightly moist to dry 
34 1-37 2' CLAYSTONE olive gray (5 Y 4/1) to 
dark greenish gray (5  GY 4/11, slightly mottled, 
unstratified, glauconitic, (15%) silt, trace 
lignite with conchoidal fractures--black (N l/O), 
fresh--mueathered, trace vugular porosity up to 
3 m  with clay alteration--no effervescence- 
grayish orange (10 YR 7/4), slight to no 
plasticity, consolidated, moderately hard, dry 

33 7-37 2' SAMPLE 



t 

37 2-41 7' SAMPLE 
Recovered 4 0 / 4  5'  = 89% 
ROD 2 5/4 0' = 62x 
CLAYSTONE same as above, ( 0  5%) silt, moderately 
plast i c 

41 7-45 7' SAMPLE 
Recovered 4 0 / 4  0' = 100% 
RQD 4 0/4 O'= 100% 
CLAYSTONE olive gray (5 Y 4/11 to medium dark 
gray ( N  4 / 0 ) ,  unstratified, blocky texture, (0-5%) 
silt, black organic speckles, unweathered, slight 
plasticity, consolidated, mooerately hard, dry 
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LITHOLOGIC DESCRlPllON 
SAMPI F? rni I r c m  
OR (JIIICR lLSlS 

PERFORMLO 
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18 

19 

;0 

71 

5 2  
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45 7-50 2l SAMPLE 
Recovered 1 7/4 5' = 38% 
ROD 1 3/1 7' = 76% 
CLAYSTONE olive gray (5 Y 4/11 to medium dark 
gray (N 4/01, blocky texture, unstratified, 
glauconitic, (0-5%) silt, slight plasticity, 
consolidated, hard, slightly moist to dry 

50 2-52 2' SAMPLE 
Recovered 3 0/2 0' = 150% 
ROD 1 8/3 0'  60% 
CLAYSTONE olive gray (5 Y 4/13 to dark olive gray 
(5 Y 3/21, blocky, glauconitic, (0-5%) silt, 
several 1 igni te stringers--black (N 1/01, organic 
rich, consolidated, moderately hard, dry 

Note Excess core recovery due to retrieval of 
Lost core from previous run 

52 2-55 2' SAMPLE 
Recovered 1 7/3 0' = 57% 
RQD 1 7 / i  7' = 100% 
CLAYSTONE olive gray (5 Y 3/21 to olive black (5 
Y 2/11, organic rich, lignite stringers- black (N 
1/01, (0-5%) silt, low plasticity, consolidated, 
hard, dry 

I 
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SAMM €5 rnLl FCTFD 
OR OTHER TESTS 

PERFOHMLO 
I ITHOLOGIC @[SCRlPTlON 

55 2-58 7' SAMPLE 
Recovered 4 2 / 3  5 '  = 120% 
RPD 3 3/4 2' = 79% 
55 2-57 2' CLAYSTONE same as above 
57 2-57 3' SILTSTONE dark gray (N 3/01, very 
fine-grained, quartz and calcium carbonate 
cemented--some effervescence, consolidated, 
strongly cemented, extremely hard, dry 

Note Excess core recovery due to retrieval of 
Lost core from previous run 

57 3-58 7' CLAYSTONE olive gray (5 Y 4/11, 
blocky texture, unstratified, (0 5%) siLt, some 
organic Lignite pieces--black (N l / O ) ,  conso- 
Lidated, moderately hard, dry 

58 7-62  7' SAMPLE 
Recovered 0 0/4 0' = 0% 



e 
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62 7-63 2' SAMPLE 
Recovered 1 0/0 5' = 200% 
RPD 0 4/1 0' = 40% 
CLAYSTONE olive black (5 Y Vl), (0-5%) silt, 
medium plasticity, consolidated to semi- 
consolidated, moderately soft, slightly moist 

Note Excess core recovery due to retricval of 
(os t  core from previous run 

63 2-64 7' SAMPLE 
Recovered 1 5/1 5' = 100% 
RPD 1 5/1 5' = 100% 
CLAYSTONE olive gray (5 Y 3/21, (5-10%) silt, 
trace black Lignite stringers, homogeneous, 
moderate plasticity, consolidated, moderately 
soft, slightly moist to dry 

64 7-66 7' SAMPLE 
Recovered 1 9/2 O f  = 95% 
ROD 1 1/1 9' = 58% 
64 7-65 6' CLAYSTONE same as above 
65 6-66 6' CLAYSTONE dark greenish gray (5 C 
4/11, glauconitic, homogeneous, unstratificd, (0 
5%) silt, moderate plastici cy, consolidated, 
moderately hard, dry 

66 7-68 7' SAMPLE 
Recovered 1 8/2 O f  = 90% 
RPD 1 3/1 8'  = 72% 
CLAYSTONE same as above, hard 

68 7-72 2' SAMPLE 
Recovered 1 8/3 5' = 51% 
RQD 1 7/1 8' = 94% 
SILTY CLAYSTONE medium dark gray (N 4 / 0 )  to dark 
greenish gray (5 GY 4/1), homogeneous, (30%) silt, 
Lou plasticity, consolidated, moderately hard to 
hard, dry 



I 

a 

72 2-75 7' SAMPLE 
Recovered 5 0/3 5' = 167A 
ROD 4 415 0 1  = 88% 
SILTY CLAYSTONE dark greenish gray (5 GY &/l), 
glauconitic, homogeneous, unstratified, (40%) silt 
in part, Lou plasticity, consolidated, moderately 
hard, dry 

Note Excess core recovery due to retrieval of 
lost core from previous run 

75 7-79 7' SAMPLE 
Recovered 3 6/4 0' = 8-57: 
ROD 3 1/3 4' = 91% 
SILTY CLAYSTONE dark greenish gray (5 CY 4/11 to 
medium dark gray (N 6 / 0 ) ,  mostly homogeneous, 
progressively siltier toward bottom, very si Lty in 
places, some lignite stringers in part, horizontal 
manganese oxide surfaces--brounish black (5 Y R  
2/11, chert nodules toward bottom--hard--light 
brown (5 YR 6 / 4 ) ,  consolidated, hard, slightly 
moist 

I 

I 
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79 7-84 2'  SAMPLE 
Recovered 5 0 / 6  5'  = 111% 
RQD 4 3/5 0' = 86% 
SILTY CLAYSTONE olive gray (5 Y 6/11, 
glauconitic; 45 degree fracture at 81 4l--clay 
alteration on surface--pale yellowish broun (10 YR 
6/21, trace chert nodules throughout, manganese 
oxide on horizontal surfaces--grayish black (N 
2/01, no to slight plasticity, consolidated, hard, 
d rY 

Note Excess core recovery due to retrieval of 
lost core from previous run 

SAMPI FS rni I rum 
OR flltiER IFSTS 
PERr ORMED 

84 2-88 2' SAMPLE 
Recovered 4 0/4 0' = 100% 
ROD 3 6/4 0' = 90% 
CLAYSTONE same as above, olive gray (5 Y 4/11, 
homogeneous, unstratified, Less silt (15%), no 
chert nodules or manganese oxide on surfaces, 
moderate plasticity 



88 2-92 7' SAMPLE 
Recovered 0 0 / 4  5 '  = 0% 

92 7-93 2' SAMPLE 
Recovered 0 3/0 5' = 60% 
RQD 0 0/0 3' = OX. 
CLAYSTONE same as 84 2-88 2' 
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t 

93 2-93 7' SAMPLE 
Recovered 1 3/0 5' = 260% 
ROD 1 0/1 3' = 77% 
SILTY CLAYSTONE olive gray (5 Y 4/11, (30%) silt 
trace small Lignite stringers--olive black (5  Y 
2/11, no plasticity, consolidated, moderately 
hard, dry 

93 7-96 7' SAMPLE 
Recovered 1 3/3 0' = 43% 
ROD 1 0/1 3' = 77k 
SILTY SANDSTONE dark greenish gray (5 C 4/11 to 
greenish gray (5 C 6/11, glauconitic, well sorted, 
very fine-grained sand (4 0-3 5 phi), very silty, 
tight, trace plant debris--olive black (5  Y 2/1), 
consolidated, moderately soft, moist to damp 

96 7-99 7' SAMPLE 
Recovered 1 5/3 0' = 50% 
ROD 1 5/1 5' = 100% 
SILTY SANDSTONE same as above, dark greenish gray 
(5 CY 4/1), progressively siltier toward the 
bottom, moderately hard, damp 

99 7-101 7' SAMPLE 
Recovered 5 0/2 0' = 250% 
ROD 4 7/5 0' = 94% 
SANDY SILTSTONE olive gray (5 Y 4/11, organic 
rich, unstratified, very fine-grained sand, (5- 
10%) clay, progressively more clayey and less 
sandy toward the bottom, some lignite stringers-- 
brownish black (5 Y 2/1), resinous, consolidated, 
moderately hard, damp 

Note Excess core recovery due to retrieval of 
Lost core from two previous runs 
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101 7-105 7' SAMPLE 
Recovered 2 2/4 0' = 55% 

SAMPLES COLI EPTfD 
OR OlliER IESTS 

PERFORMED 

2 w - E T  A LITHOLOGIC DESCRlP TlON % w  4 : c 3  ucL 
E!G9 m c  
CL 

ROD 1 5/2 2' = 68% 
CLAYEY SILTSTONE olive gray (5 Y 4/11 to dark 
greenish gray (5 GY 4/11, (10%) very fine-grained 
sand (4 0-3 5 phi), quartzite, hard chert nodules 
up to 1 5cm; pale yellouish broun (10 YR 6/21, 
iron stained--moderate yellowish broun (10 YR 
5/41, no plasticity, consolidated, moderately 
hard; damp 

105 7-107 7' SAMPLE 
Recovered 3.9/2 0' = 195% 
RPD 3.0/3 9' = 77% 
103.8-104 5' CLAYEY SANDY SILTSTONE: Same as 
above, slightly more sand, trace clay lenses-- 
light olive gray (5 Y 6/11, no effervescence. 
106.5-105.5'. SILTY SANDSTONE dark greenish gray 
(5 CY 4/1), organic in part, progressively more 
sandy toward the bottom, moderate plasticity; 
consolidated, soft, damp. 
105.5-107.7' SILTY SANDSTONE. dark greenish gray 
(5 CY 4/1) to greenish gray (5 GY 6/11, 
glauconitic, homogeneous, very f ine-grained sand 
(4.0-3 5 phi), (10%) clay; tight, uell cemented, 
consolidated, hard, damp 

Note Excess core recovery due to retrieval of 
lost core from previous run 

107 7-111 7' SAMPLE 
Recovered 3 2/4 0' = 80% 
ROD 3 0/3 2' = 94% 
107 7-108 4' SILTY SANDSTONE same as above, 
fine-grained (3 0-2 5 phi) 
108 4-110 9' CLAYEY SANDY SILTSTONE olive gray 
(5 Y 3/2), fairly homogeneous, very fine-grained 
sand (4 0-3 5 phi), trace lignite pieces--olive 
black (5 YR 2/1), trace clay discoloration-- 
yellowish gray (5 Y 7/21, no effervescence, 
consolidated, hard, damp 

105 5-108 4' GEOTECHNICAL 
SAMPLE (hydrometer 
ana lys i s)  
3889105108 
27% sand, 
73% silt and clay 

10588' 
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LI'THOLOGIC DESCRIPTION 
SAMFI F? rnl I F T D  
OR OllILR ILSlS 

PERFOKMED 

1 1 1  7-115 7' SAMPLE 
Recovered 4 9/4 0' = 122% 
RQD 4 7/4 7' = 100%. 
SANDY SILTSTONE olive gray (5 Y 3/21, (15%) clay; 
sane manganese oxide on horizontal surfaces-- 
grayish black (N 2/01, consolidated, moderately 
hard, damp. 

115 7-119 7' SAMPLE 
Recovered 2.9/4 0' = 72%. 
RQD 2.6/2 9' = 90% 
SANDY SILTSTONE olive gray (5 Y 3/2), (25%) very 
fine-grained sand ( 4  0-3 5 phi); (10%) clay, 
moderately hard discolored clay lenses--yellouish 
gray (5 Y 7/2), consolidated, moderately hard, 
d a m  
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119 7-122 7' SAMPLE 
Recovered 3 5/3 0' = 117%. 
RQD 2 4/3 5' = 69% 
119 7-121 3' SANDY SILTSTONE same as above, 
chert nodules up to 3m--bromish gray (5 YR 4/11 
121 3-122 7' CLAYEY SILTSTONE. olive gray (5 Y 
3/21, unstratified; (10%) sand; gradationel from 
clayey to sandy throughout; no to slight 
plastic1 ty, consolidated, hard, danp. 

122 7-126 SAMPLE 
Recovered 4 5/4 0' = 112%. - .. 
RQD 4 2/4 = 93%. 
122.7-123 7 ' -  CLAYEY SILTSTONE same as above, 
moderately hard. 
123 7-126 7' SILTY CLAYSTONE. olive gray (5 Y 
3/2), unstratified; hanogeneow except gradual 
variations in silt and clay percentages; 
progressively siltier and 15% sand touard bottom; 
clay lenses up to 3cm--pele yellowish brow (10 YR 
6/2), consolidated, moderately hard; danp 



a 

0 

MLL NO 18-89 RR LOG OF BOREHOLE 

LITHOLOGIC DESCRlPTlON 

126 7-128 7' SAMPLE 
Recovered 1 0/2 Of = 50% 
ROD 0 0/1 0, = 0% 
SILTY CLAYSTONE. same as above, derate 
plasticity 

128 7-132.7, SAMPLE 
Recovered 3 011 0 ,  = 75% 
RQD 1 8/3 0 ,  = 4%. 
SANDY CLAYEY SILTSTONE greenish gray (5 GY 6/11 
to dark greenish grey (5 GY 4/1); very sandy in 
places, very fine-grained (4 0-3.5 phi), trace 
lignite stringers--olive black (5 Y 2/11, conso- 
lidated, moderately hard, damp 

TOTAL DEPTH 3 132 7' 

-1 - -  - - -  

133 
SLIBsWo 

PAGE 17 OF 17 

SAMPI FS POI I rcm 
OH OrHER IESTS 

PERFORMED 



LOG OF BOREHOLE 
' a  

&GAL / 9 -3 9-57 BOREHOLE/WELL NO - R 
ocky Flats Plant, Bockqround GROUND SURFACE ELEVAION 5867 5' 

WATER LEVEL ENCOUNTERED m e  

PRILLER R Sharp HELPER P Mesa 

COORDINATES N3432135 E22184 13 (RFP) 
TOTAL DEPTH 424' 

DRILLING COMPANY Bodes Brothers DRILLING FLUID None 

DRILLING METHOD Hollow Stem Auqer SITE MANAGER 
LOGGED BY K W Van Allen 

STATIC None (5/24/89) 

DATE DRILLED March 7, 1989 CHECKED BY J n d d p ~  /,.&WWfl-d , 

GEOLOGIST CEARP MANAGER 
COMMENTS 

LITHOLOGIC DESCRIPTION 
SAMPLES COLLECTED 

OR OTHER TESTS 
PERrORMED 

TOPS01 L 

0.0-2.2' SAMPLE 
Recovered 1.5/2 2' = 68%. 
0.0-0.4' SILTY CLAY. olive black (5 Y 2/11: trace 
(5%) fine sand, low plasticity; organics; roots 
unconsolidated; mo1st. 

0.4-2.3' SILTY CLAY light olive gray (5 Y 5/2), 
trace (4%) fine sand; d i m  plasticity; massive; 
unconsolidated, no HCl reaction; moist. 

2.2-4 4' SAMPLE 
Recovered 2 O/2.O1 = 100%. 
SILTY CLAY. sfme as above 

4.4-6.4' SAMPLE. 
Recovered 2 0/2.0' = 100%. 
CLAYEY SILT dark yellowish broun (10 YR 4/21, 
trace fine sand, calcareous, strong HCl reaction; 
low plasticity; massive; unconsolidated; moist 



WLL NO 39-RQ AR LOG OF BOREHOLE PAGE ? OF .L. 

LITHOLOGIC DESCRIPTION (2 5 
t 
E E  Q. 

v 

4 u  =E !3 8 2  siz 

SAMPI ES CMLECTEO 
OR OTHER TESTS 

PERFORMED 

6 4-8 4' SAMPLE 
Recovered 2 1/2.0' = 105% 
CLAYEY SILT 
moderate brown (5 YR 4/4), mottled, same as above 

dark yellowish broun ( 10 YR 4 / 4 )  and 

8 6-10 4' SAMPLE 
Recovered 2 0/2 0' = 100% 
CLAYEY SILT moderate yellowish brown (10 YR 5/4), 
same as above. 

10 4-12 I' SAMPLE 
Recovered 2 0/2 0' = 100% 
CLAYEY SILT. dark yellowish brown (10 YR 5 / 2 ) ,  
some (15%) coarse to fine quartzose sand; some 
(20%) coarse to fine quartzose gravel, subangular 
to subrounded; poorly sorted, unconsot idated, 
massive, no HCl reaction, damp 

12 4-14 I' SAMPLE 
Recovered 1 9 / 2  0' = 95%. 
CLAYEY SILT same as above, slightly calcareous, 
molSt 



W L  NO 39-89 BR LOG OF BOREHOLE PAGE .'T OF 6 

I "  E--='-V/A 14 4-16 41 SAMPLE - -  - Recovered 2 0/2 0' = 100% 
CLAYEY S I L T  same as above +zEzPzl 
16 4-18  4' SAMPLE 
Recovered 2 0 / 2  0' = 100%. 

- -  CLAYEY S I L T  same as above 
I--+ / / A 

18 2-20 4' SAMPLE E y / A  Recovered 2 0/2 0' = 100% 
CLAYEY S I L T  same as above; coarse gravel or 
cobble a t  20' 

20 4-22 4' SAMPLE 
Recovered 1 6/2 0' = 80%. 
CLAYEY SILT AND GRAVEL. same as above, 40% coarse 
to f ine  gravel, subangular to subrounded, m i s t  



wu NO .3.%F19 BR LOG OF BORCIIOLE PAGE 4 O F 6  

t 
.I 

@ 
SAMPLES Cnl LECTED 

PERFORMED 
LITHOLOGIC DESCRIPTION Of? OTHER TESlS 

0 'tl E E  a 

8 3  me -2- 

22 4-24 4' SAMPLE 
Recovered 2 0/2 0' = 100% 
22.4-22.9' CLAYEY SILT same as above 

22 9-24 4' SlLTY CLAYSTONE light olive gray (5 Y 
6/11 and moderate brown (10 YR 5/4), some (20%) 
coarse to fine quartzose sand; mottled; mediun 
plasticity, massive, mist 

24 4-26 4' SAMPLE 
Recovered 1.9/2.0' = 95%. 
SILTY CLAYSTONE moderate brown (5 Y 4/41 and 
olive gray (5 Y 4/11, trace fine sand; mottled, 
consolidated, massive, no HC1 reaction; moist 

26 4-28 4' SAMPLE 
Recovered 2 2/2.0' = 110% 
SILTY CLAYSTONE same as above 

28 4-30 4' SAMPLE 
Recovered 2 2/2 0' = 110% 
SILT CLAYSTONE mediun dark gray (N 4/01 and 
moderate brown (5 Y 4/41, same as above 
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LOG OF BORLItlOLE PAGE 5 OF -L. 

30 4-32  4' SAMPLE 
Recovered 2 2 / 2  0, = 110% 
SILTY CLAYSTONE dark gray (N 3/01, moderate brown 
(5  Y 4/61, and medim dark gray (N 6/01, mottled; 
consolidated; massive, no HCL reaction, moist. 

32 4-34 4' SAMPLE 
Recovered 2 2 / 2  0' = 110% 
SILTY CLAYSTONE: same as above, s l ight ly  
carbonaceous; mlst 

34 4-36  4' SAMPLE 
Recovered 2.0 /2  0' = 110% 
SILTY CLAYSTONE: same as above 

36 4-38  4' SAMPLE 
Recovered 2.2 /2  0' = 110% 
SILTY CLAYSTONE. same as above 



a 

WELL NO - R LOG OF BORCIiOLE PAGE 6 O F 6  

LlTHOLOGl C DESCRIP TlON 
SAMPIIS COLLCCTED 

OR OlllER lESTS 
PERFORMED 

43. 

44 

45 
? 

38 4-60 4' SAMPLE. 
Recovered 2 2/2.0' = 110%. 
SILTY CLAYSTONE. ol ive gray ( 5 Y 4/11, dark gray 
(N 3/01 and moderate broun (5 Y 4/41; trace f lne 
sand; mottled; consotrdated; massive; m r s t .  

40 4-42 4' SAMPLE 
Recovered 2.1/2 0' = 105%. 
SILTY CLAYSTONE: same as above 

TOTAL DEPTH = 4 2  4' 



LOG OF BOREHOLE 
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t 
v 

a 
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' 0  

SAMPLES COLI FCTED 
OR OTHER TESTS 

PERFORMED 

W 
1 
Q LlTHOLOGl C DESCRlPllON 

2 
I 1  + a -  

4 -  $" 
8 3  CnE 

QA BY/DAiE dM w /L -2/-5,? BOREHOLE/WELL NO 40-89 BR 
GROUND SURFACE ELEVATION 5730 6' 
WATER LEVEL ENCOUNTERED None 

STATlC None (5/22/89) 
DRILLER R SharD HELPER P Mesa 
DRllLlNC FLUID None 

TOTAL DEPTH 39.1' 

DRILLING COMPANY -.q 

DRILLING METHOD H-~W 
LOGGED BY K.W. Van Allen 

DATE DRILLED 9 CHECKED BY d w  
d 

- 

GEOLOGl ST CEARP MANAGER 
COM M EN TS 

TOPS01 L 

0 0-2 0' SAMPLE 
Recovered 0 7 / 2  0' = 35% 
SILTY CLAY dusky yellouish brown (10 YR 2/2), 
some (20%) coarse to fine quartzose sand, trace 
(10%) coarse to fine quartzose gravel; poorly 
sorted, subrounded to subangular, organics and 
plant roots, lou plasticity, moist. 

VALLEY FILL ALLUVIUM 

2 0-4 0' SAMPLE 
Recovered 1 2/2 0'  = 60% 
SILTY SAND AND GRAVEL dark yellouish broun (10 YR 
4/21, (40%) coarse to fine quartzose sand, (35%) 
coarse to fine quartzose gravel, (25%) silt, 
poorly sorted, subangular to subrounded, 
unconsolidated, calcareous, mist 

4 0-6 0' SAMPLE 
Recovered 2 0/2 0' = 1 
SILTY SAND AND GRAVEL 
pale yellouish broun ( 

0% 

0 YR 6/2), dry 
same as above, grading to 

4aBm PAGE 1 OF 5 
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LITHOLOGIC DCSCRlPTlON 
SAMPI ES Cnl I ECTEO 

OR O l l f R  TESTS 
PERFORMED 

3 

10 

6 0-8 0' SAMPLE 
Recovered 2.0/2.0' = 100%. 
SILTY TO CLAYEY SAND- sama as above; moderate 
yellowish brom (10 YR 5/41. (25%) silt/clay, 
moist. 

8 0-10 0' SAMPLE 
Recovered 1 7/2.0' = 85%. 
8.0-9 7 ' -  SILTY CLAY. moderate yellowish brom (10 
YR 5/41, sane (20%) coarse to fine quartzose sand; 
trace (10%) coarse to fine quartzose gravel, 
poorly sorted; subangular to subrandcd; iron 
concretions; weathered; massive; no HCL reaction; 
moist. 

9 7-10.0'. SILTY CLAYSTONE* moderate yellowish 
brom (10 YR 5/41: trace fine sand; iron 
concretions; weathered; massive; consolidated; no 
HCL reaction; moist. 

Recovered 2.0/2.0' = 100% 
SILTY CLAYSTONE: moderate yellowish brown (10 YR 
5/4) and mcdiun light gray (N 6 / 0 ) ,  trace fine 
sand; occasionel calcareous inclusions; iron 
concretions; weathered; consolidated; mottled; 
moist. 

10.0-12 0' SAMPLE 

12.0-14 0' SAMPLE 
Recovered 1.6/2 0' = 80% 
SILTY CLAYSTONE sam as above; modcrate brown (5 
YR 4 / 4 ,  10 YR 3/41, moist. 

I I  
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14 0-16 0' SAMPLE 
Recovered 2 0/2 0'  = 100%. 
SILTY CLAYSTONE same as above, moderate brown (5 
Y R  4/41, 5 YR 3/41 and light olive gray (5 Y 5/21, 
moist 

16 0-18 0' SAMPLE 
Recovered 2.0/2 0' = 100% 
SILTY CLAYSTONE same as above, except mostly 
Light olive gray (5 Y 5/21, no HC1 reaction, no 
iron concretions: moist. 

18 0-20 0' SAMPLE 
Recovered 2 0/2 0'  = 100% 
SILTY CLAYSTONE. moderate brown (5 YR 4/41, light 
olive gray (5 Y 5/21 and mediun gray (N 5/01, 
trace fine sand, mottled, weathered; consotidated, 
massive, no HCL reaction, moist 

20 0-22 0' SAMPLE 
Recovered 2 0/2 0'  = 80% 
SILTY CLAYSTONE same as above, except trace 
moderate brown (5 YR 4/41, moist 



M I L  NO - R LOG OF BOREHOLE 

22 0 - 2 4  0' SAMPLE 
Recovered 1 ?/2 0' = 85%. 
SILTY CLAYSTONE. same as 18 0-20 O',  mist 

24 0 - 2 6  0' SAMPLE 
Recovered 2 0/2 0' = 100%. 
SILTY CLAYSTONE: same as above, except less 
mottled, less ueathered, predominantly light olive 
gray (5 Y 5/2). mist 

26 0-28 0' SAMPLE 
Recovered 2 0/2 0'  = 100% 
SILTY CLAYSTONE same as above, except 
predominantly moderate broun (5 Y R  4 / 4 1 ,  mist 

Recovered 1 4/1 1' = l2rX 
SILTY CLAYSTONE. same as above, also mediun gray 
( N  5/0), mlst. 

28 0-29 1' SAMPLE 

PAGE 4 OF L 

SAMPLES COLLFCTII 

PERFORMED 
OR OTHER Esrs 



K L L  NO - R 

LITHOLOGIC DESCRIPTION "f 

LOG OF GORD-IOLE 
SAMPLES Cr)LLECTCD 

OR OTHER KSTS 
PERFORMED 

5 PAGE: S OF 

. -  . - -  
I 

/ 

TOTAL DEPTH = 29 1' 
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SAMPLES COLLECTED 

PERFORMCD 
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LITHOLOGIC DESCRIPTION OR OTHER TESTS 
0 

F E  d i c 3  %u 
% 5  SE 

a 

COORDINATES 
TOTAL DEPTH 109 1' 

DRILLING COMPANY Boges Brothers 
DAlE DRILLED 
DRILLING METHOD E E &!&749 
LOGGED BY K W Van Allen, JE Marks 

March 13 and ADrd 18. 1989 

GEOLOGIST 

BORE1 IOLE/Kl L NO 41-89 RR 
GROUND SURFACE t LEVATlON 5,729 70' 
WATER LEVEL ENCOUNTERED None 

STATIC 39 14' (6/23/89) 
DRllLER R sharp, P Bushkovski 
DRILLING FLUID None 0.0-49.4'. Water 49.4' - 109.1' 
CHECKED BY 

HELPER P Mesa, H McCree 
STATIC 39 14' (6/23/89' 

DRllLER R sharp, P Bushkovski 
DRILLING FLUID None 0.0-49.4'. Water 49.4' - 109.1' 
C H E C K  ~ 

HELPER P Mesa, H McCree 

CEARP MANAGER 
COMMENTS Offset from 41-89 BRA aDproxirnately 10' east Surface castnq set to 49 4' by  K W Van Allen on 

March 13, 1989 

TOPS01 L 

0 0-2 2' SAMPLE 
Recovered 0 6/2 2' = 27% 
0-0 -0  6' SILTY CLAY dusky yellow brown (10 YR 
2/21, some (20%) coarse to fine quartzose sand, 
poorly sorted, subrounded, organics, low 
plasticity, moist 

ROCKY FLATS ALLUVIUM 

0 6-2 2' SILTY CLAY dark yellowish brown (10 YR 
4/21' same as above, less organics 

2 2-4 4' SAMPLE 
Recovered 1 5/2 2' = 68% 
SAND AND GRAVEL pale yellowish brown (10 YR 6/21, 
(50%) coarse to fine quartzose sand, (40%) coarse 
to fine quartzose gravel, (10%) silt, poorly 
sorted; subangular to subrounded; slightly 
calcareous; unconsolidated, mist 

4 4-6 4' SAMPLE 
Recovered 1 1/2 0' = 55% 
SAND AND GRAVEL same as above, dry 



LOG OF BOREHOLE PACE 7 OF 

6 4-8.4' SAMPLE. 
Recovered 2.2/2.0' - 110%. 
s m y  TO CUYEY SAND AWD GRAVEL: moderate 
yei1oui.h brarn (10 YR S/4); (COX) coarse to fine 
qur t zo re  snd: (35%) coarse to  t i n  quartzose 
gravel: poorly sorted: tr&nguhr to  srkovd.d; 
vwnrol1bted; r s r 1 m :  -1st. 

a.4-io 4' SAIIPLE, 
R m r e d  2.0/2.0' * 1OOX. 
SILTY CLAYSTWE: &rate yctlowrsh broun (10 YR 
5/41: trace fine sad;  weathered; 1rOCl 
cwret ions;  moist. 

10.4-12 4' SAMPLE, 
Recovered 1.7/2.0* = 8SX. 
SILTY CUYSTONE: s w  as above; medim l lght  
(N 6/01: mtttcd.  

12.4-14 4' SAMPLE, 
Recovered l.t/Z.O* = 60%. 
SILTY CLAYSTWE: dark yetlowish brarn (10 YR 1/21 
a d  light olive gray (5 Y bJ1): tam as above. 



MU NO R LOG OF BOREHOLE PAGE 3 OF tS 

14 4-16 4' SAMPLE, 
Recovered 2.0/2.0( = 100%. 
14.4-14 9'. SILTY CLAYSTCUE: S W I  88 abwc 
14.9-16.4': SILTY CLAYSTOWE' sIY 88 abwc; O t l W  
gray (5 Y 4/1): Less w8thWed. 

16.4- 18.4' SAMPLE , 
Rrcaurcrd 2.0/2.01 = la. 
S i L h  CLAYSlQ(E: s m  as a b ;  except d8rk 
y8lloVirh brovr (10 YR 6/21 8 d  light O l i W  
(5 Y 6/11. 

11.2-20.u sAwip, 
Reearned 1.912.0' = 9%. 

CLAYEY SILTSTOWE: light olive gray (5 Y 6/1) and 
moderate b r a n  (5 YR 4/41:  soam (ZOX) fine sad:  
mttled; massive; consolidated; no ncl re8ctim; 
mist. 

c 
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22.4-24.4' SAMPLE. 
Recoverad 1.7/2.0' * 85% 
SILTY CUYSTONE: olive gray (5 Y 4/11, trace fine 
s a d ;  slightly mottled; mssive; conolidatad; 
warthered; no IC1 reaction; moist. 

24.4-26.4' S M L E  
Recoverad 1.9/2.0' 8 95%. 
SILTY CUYSTONE: dark yallarrrh broun (10 YR 4/21 
and aoderate bron (5 I 4 / 4 ) ;  sane as above; iron 
cocrretiom; mist-*. 

SILTY CUYSTONE: s m  as above: olive gray (5 Y 
W I ,  damp. 

28-6-30 4' SAMPLE. 
Ruwered 1.7/2.0' 85%. 
SILTY CLAYSTONE: sama as abovc; mediua dark gray 
(N 4 j O ) ;  highly weathered; moist. 
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34.6-36.4' SAWLE 
Recovered l.fl2.O' = 65%. 

36.4-36.41 SAMPLE. 
Reeomred 1 612.0' = 60%. 
36.4-37.4'. SILTY CLAYSTONE: s a  as .bow. 
37.4-38.4' S1LTY CLAYSTONE* grayish black (N 
2/01; trace fine s a d ;  carbonrcews; consol idatcd; 
mrsaive; no HCL reaction; moist. 
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38 4-40 4' SAMPLE 
Recovered 1 6 / 2  0' = 80% 
SILTY CLAYSTONE dark yellowish brown (10 YR 4 /21 .  
moderate brown ( 5  Y 4 /41 ,  olive gray ( 5  Y 4 /11  and 
mediun dark gray (N 4 / 0 ) ,  same as 34 4-36.4' 

40 4-42  4' SAMPLE 
Recovered 0 9/2.0' = 45% 
SILTY CLAYSTONE 
4 /1  ), weathered 

same as above, olive gray (5 Y 

42 4-44 4' SAMPLE 
Recovered 2 0 / 2  0: = 100% 
42 4-43 .4 ,  SILTY CLAYSTONE moderate brown (5 YR 
4/41  and dark gray (N 3 / 0 ) ,  weathered, same as 
above 
43.4-44.4,  SILTY CLAYSTONE. dark gray (N 3/01' 
unueathered, carbonaceous, same as above. 

44 44-46 4' SAMPLE. 
Recovered 2 O/2.01 = 100%. 
SILTY CLAYSTONE same as above. 

3914' 



46 4-48 4' SAMPLE 
Recovered 1 0/2.0f = 50%. 
SILTY CLAYSTONE same as above 

48.4-49 4' SAMPLE 
Recovered 1 4/1 0' = 140%. 
SILTY CLAYSTONE- siwn as above 

49 8-53 8'SAMPLE 
Recovered 0.2/4 0' = 5% 
RPD 0 0/0.2' = 0%. 
SILTY CLAYSTONE: dark gray (N 3/01 to olive gray 
(5 Y 4/11; homogeneous, trace carbonaceous in 
part; consolidated; moderately hard; damp to dry 

SAMPI FS cnt I ECKD 
OK O l H t R  ltSTS 

PERFORMED 



53 8-54 8' SAMPLE 
Recovered 1 6/1 0' = 160% 
ROD 0.711 6' = 44% 
SILTY CLAYSTONE: same as above 

54 8-57 8' SAMPLE 
Recovered 2 7/3 0' = 90% 
RQO 1 512.7' = 56%. 
SILTY CLAYSTONE. olive gray (5 Y 4/11, 
homogemow; (0-5%) fine-grained sand in places; 
trace organic pieces in part--olive black (5 Y 
2/1), no HCl  reaction; slight plasticity, 
moderately hard; damp. 

Recovered 3 0/4 0' f E X .  
RQD 2.7/3.01 = 90%. 

4/1), trace clay vugs up to Zmn--yelLouish gray (5 
Y 2/2); (10%) sand, very fine-grained ( 4  0-3.5 
phi); trace organic stringers--olive black (5 Y 
2/1), moderately hard; damp. 
60 0-60.8'. SILTY CLAYSTONE: olive gray (5 Y 4/1) 
to olive black (5 Y 2/11, abundant lignite pieces- 
-black (N l/O), carbonaceous throughout; 
consolidated; moderately hard, daw. 

57 8-61 8' SAMPLE 

57 8-60.0' CLAYEY SILTSTONE- olive gray (5 Y 
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E - 2  a- LITHOLOGIC DCSCRlPTlON OR UlHFR lESlS 

t 
- 

SAMPI FC, rnl I FCTTD 

PERFORMED 

'j II \- 

u a  =Ew 2 so, $ E  
61 8-64 8' SAMPLE 
Recovered 3 0/3.0' = 100%. 
RPD 1 6/3.0' = 53%. 
61 8-63.0' CLAYSTONE- brounish black (5 YR 2/11, 
very carbonaceous throughout; (15%) silt; akmlant 
lignite lenses--black (N 1/01, modcrate 
plasticity, semi-consolidated; moderately soft, 
danp. 
63.0-64.3' SANDY SILTSTONE. dark greenish gray (5 
GY 4/11 to greenish gray (5 CY 6/11; grades into 
sandstone toward bottom. 
64 3-64 8': SILTY SANDSTONE same as above; very 
fine-grained sand ( 4  0-3 5 phi), quartzose; some 
mica flakes, consolidated; friable, slightly mist 
to damp. 

64.8-68.8' SAMPLE 
Recovered 2.1/4 0' = 52%. 

64.8-65.5'- SlLTY CLAYSTONE olive gray (5 Y 4/1) 
to olive black (5 Y 2/11; carbonaceous throughout, 
some organic-rich layers; moderately hard; damp. 
65.5-66 5' CHERT dark yellouish brown (10 Y R  
4/21: trace organic pieces--olive gray (5 Y 3/21; 
vertical fracture with calciun carbonate cement; 
consolidated, very hard; dry 
66.5-66.9'. SANDY SILTSTONE dark greenish gray (5 
G 4/11 to mediun gray (N 5/01, glauconitic; trace 
small organic pieces--olive gray (5 Y 4/11, 
consolidated; moderately hard; dam. 

RQD 0.8/2.i' = 38%. 

68.8-70 8' SAMPLE 
Recovered 2 0/2 0' = 100%. 
RPD 1 2/2 0'  = 60% 
SANDY SILTSTONE- Same as above, dark greenish gray 
(5 G 6/11 to greenish gray (5 G 4/1), very sandy 
in places; dirty thin lenses approximately 1 mn 
thick, trace organic pieces and specks--olive 
black (5 Y 2/11. 

I 
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70 8-74 a, SAMPLE 
Recovered 4 0/4 0, = 100% 
RQD 2 5/4 0, = 62%. 
70.8-73 2, SANDY SILTSTONE same as above, dark 
greenish gray (5 GY 4/11 
73 2-74 8'. SILTSTONE AND SANDSTONE. olive gray (5 
Y 4/11, hunogencous; very fine-grained sand (4.0- 
3.5 phi), tight; extremely uell cemented, calciun 
carbonate cemented--effervesces, consol ideted; 
very hard, dry. 

74.8-7a 8, SAMPLE 
Recovered 4 2/4 0 ,  = 105% 
RPD 2.9/4 2, = 69% 
74.8-75,8r. SILTSTONE AND SANDSTONE. same as 
above 
75 8-78 8, SANDSTONE. light olive gray ((5 Y 6/11 
to olive black (5 Y 2/11, thinly laminated beds of 
heavy dark mineral sands and light, less than 1 mn 
thick, uell sorted very fine-grained sands (4.0- 
3.5 phi), rounded; quartzose, same mica flakes, 
(20%) silt throughout, consolidated yet friable, 
moderately soft, damp to moist. 

74 9-a4 0' 
GEOTECHNICAL SAMPLE 
(Hydrometer Analysis) 
41897584 
15% sand 
85% silt and clay 

76 2-77 0, 
GEOTECHNICAL SAMPLE 
(Hydrometer Analysis) 
4 1 897677 
53% sand 
47% silt and clay 
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/ELL NO 41-89 6R LOG OF GORCIiOLE PACE 11 OF 15 

78 8-82 8' SAMPLE 
Recovered 3 214 0' = 80% 
R&2.8/3 2' = 88%. 
SANDSTONE: same as above; coarse-grained in 
places; some small clay lenses--yetlowish gray (5 
Y 7/2); some dark organic pieces--olive black (5 Y 
2/1 ), thin organ1 c surf ace--manganese oxide- -very 
dusky red (10 R 2/2), uet. 

82.8-87 3' SAMPLE 
Recovered 4 614 5' = 102%. 
R s - 4  6/1 6' = 100% 
82.8-84.4'. SANDY SILTSTONE. olive gray (5 Y 4/11, 
thinly laminated (light to dark) in places; very 
sandy in places; organic pieces in part--grayish 
broun (5 YR 3/21, consolidated; moderately hard, 
daw. 
84 4-85.4'- SILTY SANDSTONE. light olive gray (5 Y 
6/11. (10%) clay in places; atnmdant organic 
horizontal surfaces--leaves--grayish brown (5 YR 
3/2), consolidated; moderately hard yet friable; 
met. 
85.4-87 3' CLAYEY SILTSTONE: olive gray (5 Y 4/1) 
to dark gray (N 3/01. sane organic pieces; 
manganese oxide horizontal surfaces--blackish red 
(5 R 2/2). hard, daw 
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87 3-91 8' SAMPLE 
Recovered 2 114 5' = &?% 

- 

W SAMPI Tc rnll VlTP 
E E  c1 LITHOLOGIC OCSCRlf'TlON UR olIltR ItSlS 

2 0 
u u  x u  
8 3  &E P t  RFORMED 

._._ ~ ~ ~ 

RQO 0 6/2 1' = 28%. 
CLAYEY SANDY SILTSTONE: olive gray (5  Y 3/21 to 
Light olive gray (5 Y 6/11, varved in places; 
thinly Laminated color changes; very f ine-grained 
sand (4 0-3.5 phi), trace organic pieces in part, 
moderately hard; damp. 

91 8-93 8' SAMPLE 
Recovered 1.1/2 0' = 55% 
RPD 0 4/1 1' = 72%. 
CLAYEY SILTSTONE: OliVC gray (5 Y 3/21: laminated- 
varved, smell light clay lenses--yellouish gray (5 
Y 7/21, carbonaceous touard bottom; semi- 
consolidated; mist.  
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NO 41-89 BR LOG OF GOREHOLE PACE 1.7 9F 15 

SAMPI F5 P9l I ECTED 

PERFORMED 

I l J  
-I E 2  0-LLI LITHOLOGIC UtSCRlPTlON OH Oltlt-R 1ESlS 

Iz 

4 c 3  zn 
r T g  c 3 2  

93 8-96 8' SAMPLE 
Recovered 1 3/3 0' = 43%. 
R i i O  35/1 3'. = 27% 
SILTY CLAYSTONE. olive black (5 Y 2/11: very 
carbonaceous, trace lignite pieces and partings-- 
black (W 1/01: semi-consol idated; moderately hard, 
mol st 

96 8-99 8' SAMPLE 
Recovered 5 2/3 0' = 1T3% 
RW 4 5 / 5  2' = 87%. 
CLAYEY SILTSTONE: olive gray (5 Y 4/1); massive; 
(5-10%) sand; some clay filled vugs-- light brown 
(5 YR 6 / 4 ) ,  very carbonaceous toward bottom, 
consolidated, moderately hard, dam. 

Recovered 0 1/4 0' = 2 5%. 
RPO 0 O/O 1' = 0%. 
CLAYEY SILTSTONE same as above. 

99 8-103 8' SAMPLE 
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9 
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PERFORMED 

W 

E E  Q J LITHOLOGIC DESCRIPTION OR OIlILR lESTS 
0 

u a  =Ew U r n  8 3  mc 

PAGE 14 OF 15 

io3 8-104 31 SAMPLE 
Recovered 4 2/0 5' = 8c% 
RQO 4 114 21 = 98% 
CLAYEY SILTSTONE- olive gray (5 Y 4/11, messlve; 
trace organic specks--olive black (5 Y 2/11; trace 
clay vugs--yellowish gray (5 Y 7/2), very clay- 
rich toward the bottom, consolidated, moderately 
hard; damp. 

Note- Excess core recovery due to retrreval of 
lost core from previous run. 

104 3-109 1' SAMPLE 
Recovered 5 3/4 8' = 110% 

SILTY CLAYSTONE- olive gray (5 Y 4/1), organic 
pieces in part--olive black (5 Y 2/1), moderately 

RPD 3.115 31 = 58% 

hard, damp. 
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LITHOLOGIC DESCRlPTlON 
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114 
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116 

112 
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TOTAL DEPTH = 109 1' 
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LITHOLOGIC OESCRlPTlON u 4: 
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Z i E  
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SAMPLES COLLECTED 
OR OTHER TESTS 

PERFORMED 

QA BY/DATE MZL- L -J4 -g?  BoREHOlF/WELL NO 41-89 BRA 
LOCATION Rockv Flats Plat. Background GROUND SURFACE ELEVAJON 5729 8' 
COORDINATES N3280162 E26472 01 (RFP) WATER LEVEL ENCOUNTERED 60'  
TOTAL DEPTH 55.4' STATlC N /A 

DRILLER R Sham HELPER P Mesa 
MILLING FLUID . None DRILLING COMPANY Jjq& Brothers 

DATE DRILLED Maah 9. 1989 CHECKED BY 
DRILLING METHOO Holl- Auger 
LOGGED BY K.W. Van 

COMMENTS 
E0LOGlS-r CEARP MANAGER 

Borehole w a s  backfilled to 5' below arcsund surface with volcbV !rout. Porhnd TvDe I 
merit to surface. 

TOPSOIL - 
0 0-2 2'SAMPLE 
Recovered 1 0 / 2  2, = 86% 
0.0-0.9' SILTY CLAY dusky yellowish brow (10 YR 
2/21; some (20%) coarse to fine quartzose sand, 
some (20%) coarse to fine quartzose gravel, poorly 
sorted, subangular to subrounded, organics; lou 
plasticity, unconsolidated, mist 

VALLEY FILL ALLUVIUM 

0 9-1 9 ,  SlLTY CLAY dark yellouish brown (10 YR 
4/2), same as above, no organics, no HCl reaction, 
mol St 

2 2-4 4' SAMPLE 
Recovered 1 1/2 2, = 50% 
SILTY CLAY AND GRAVEL dusky yellowish broun (10 
YR 2/21, (35%) coarse to fine quartzose gravel, 
some (20%) coarse to fine quartzose sand; cobbles; 
subangular to subrounded; poorly sorted, 
unconsolidated, very dense, no HCl reaction; 
moist. 

4 4-6 4' SAMPLE 
Recovered 0 712 0' = 35% 
SAND AND GRAVEL dark yellouish broun (10 YR 4/21. 
(50%) coarse to fine quartzose sand, (40%) coarse 
to fine quartzose gravel, trace (10%) silt, poorly 
sorted, subangular to subrounded, unconsolidated, 
mol St 

PAGE 1 0 F . L  
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SAMPLES COLLEClFD 

PERFORUED 
LllHoCOGlC DESCRPTlON OR UlHER TESTS 

0 Y Z E  =Id 
-=CY z a  

t 

!!3 84: c n t  

LOG OF BOREHOLE 

I 

6 4-8 4' SAMPLE 
Recovered 0 3/2 0'  = 15% 
SlLTY CLAY merate brown (5 YR 3/G) and Light 
olive gray ((5 Y 6/11, mottled, mixed with coarse 
gravel or cocbtes, some caliche below 6 7 ' ,  
unconsolidated, very mOiSt 

8 4-10 4' SAMPLE 
Recovered 1 3/2 0' = 65% 
SILTY CLAY moderate broun (5 Y 3/4) and Light 
olive gray (5 Y 6/1>, mottled, trace (5%) coarse 
to fine sand, trace (10%) coarse to fine gravel, 
poorly sorted, subrounded, moist 

10 4-12 4' SAMPLE 
Recoverea 2 2/2.0' = 110% 
SILTY CLAYSTONE same as above, trace fine sand: 
some iron concretions, moist 

12 4-14 4' SAMPLE 
Recovered 1 5/2 0' = 75%. 
SfLlY CLAYSTONE SamC as above 

60' - - 
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14 4-16 4' SAMPLE 
Recoverea 2 2/2 0' = 110% 
14 4-15 5' SILTY CLAYSTONE same as above 

SAMRES COLLECrn 
OR OTHER TESTS 

PERWRUED 

15 5-16 4' SILTY CLAYSTONE light olive gray (5Y 
5/21 and olive gray (5 Y 3/2),  slightly mottled, 
trace fine sand; consolidated, masslve, no HCl 
reaction, moist - -  
16 4-18 4' SAMPLE 
Recovered 1 8/2 0' = 90% 
SILTY CLAYSTONE slightly ueathered, same as 
above 

18 4-20 4' SAMPLE 
Recoverea 1 9/2 0' = 95% 
SILTY CLAYSTONE olive gray (5 Y 3/21, trace fine 
sand, unueatherea, consolidated, massive, moist 

16 

17 



MILL No RA LOG OF BOREHOLE PAGE 4 OF .R. 

I .  

20 4-22  4' SAMPLE 
Recovered 2 0/2 0' = 100% 
CLAYEY SILTSTONE. Light olive gray (5 Y 5/21 and 
moderate yellouish brown (10 YR 5/4), slightly 
weathered, stratified, consolidated, no HCL 
reaction, moist 

22 4-24 4' SAMPLE 
Recovered 2 0/2 0' = 100%. 
CLAYEY SILTSTONE same as above 

24 4-25 6' SAMPLE 
Recovered 1 3/1 2' = 108% 
SILTY CLAYSTONE. dark yellouish brown (10 YR 4 / 2 1 .  
weathered, trace fine sand; consot idated; massive, 
no HCL reaction, moist 

25 6 - 2 6  4' SAMPLE 
Recovered 1 1/0 8' = 137% ~~. 

SILTY CLAYSTONE- same as above, wet. 

26 4-28  4' SAMPLE 
Recovered 1 7/2 0' = 85%. 
26 4-27 9' SILTY CLAYSTONE same as above, mist 
27 9 - 2 8  1' SILTY CLAYSTONE brownish gray (5 YR 
4/1) and moderate brown (5 YR 6 / 4 1 ,  slightly 
mottled, trace fine sand; consolidated, massive, 
no HCl reaction, moist 

28 4-30  4' SAMPLE 
Recovered 1 8/2 Of, = 90%. 
SILTY CLAYSTONE same as above 
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K L L  NO - RA LOG OF BORCHOLE 

30 4-32 4' SAMPLE 
Recovered 1 8/2 0'  = 90% 
SILTY CLAYSTONE: olive gray (5 Y 4/11, mottled, 
trace fine sand; consolidated, massive, moist 

32.4-34 6'- SAMPLE 
Recovered 1 5/2 0'  = 75%. 
32.4-33.1' SILTY CLAYSTONE olive gray (5 Y 4/11 
and moderate brown (5 YR 4/6), same as -above 
33.1-33.9' SILTY CLAYSTONE olive gray (5 Y 4/1), 
mottled; tesr ueathertd, trace fine sand: 
consolidated; massive: no HCl reaction; m i s t  

36 4-36 4' SAMPLE 
Recovered 2 0/2 0'  = 100% 
34 4-35 0' SILTY CLAYSTONE same as above: 
weathered 
35.0-36.4'- SILTY CLAYSTONE. olive gray (5 Y 4/1), 
same as 33 1-33 9'. moist 

36 4-38 4' SAMPLE 
Recovered 2 012.0' - 100%. _ . ~  . ~ .~ 

36.6-38.2' SILTY CLAYSTONE same as above. 
38.2-38.41. SILTY CLAYSTONE. medim dark gray (N 
4/01 and dark yellouish brown (10 Y R  6/11' 
mottled, same as above 
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SAMM ES miLFcm : ZU LllHOLOaC DESCRlPTlON OR OTHER TESTS 
PERFORMED <a 

8 3  mi= 

38 1-40 4 SAMPLE 
Recovered 1 5f2.0' = 75%. 
SILTY CLAYSTONE: dark gray (N 3/01 and dark 
yellouish broun (10 YR 4/1), fractured, sllghtly 
mottled; trace fine sand, consolidated; massive, 
no HCl reaction: moist. 

40 4-42 4' SAMPLE 
Recovered 1 6/2.0' = 80%. 
4 0 . 4 4 1  7' SILTY CLAYSTONE same as above 
41 7-42 0'. SILTY CLAYSTONE: olive gray (5 Y 4/11, 
mottled; same as above 

42 6-44 4' SAMPLE 
Recovered 2 0/2 0'  = 100% 
42 4-43 4' SILTY CLAYSTONE same as above: base 
highly weathered at 43 4' 
43 4-44 4' SILTY CLAYSTONE dark gray (N 3/01 and 
dark yellouish broun (10 YR 6/21, mttled, same as 
above, moist-damp. 

44 4 - 4 6  4' SAMPLE 
Recovered 1 7/2.0' = 85%. 
SILTY CLAYSTONE. m e d i u n  dark gray (N 4 / 0 1 .  lacks 
mottling, same as above 
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LlTHOLOaC DESCRIPTION OR OTtfR TESlS 3 - 0  

h6 6-48 4' SAMPLE 
Recovered 1 8/ 2.0' = 90% 
S I L T Y  CLAYSTONE same as above 

4a 4-50 4~ SAMPLE 
Recovered 2 012.0' = 100% 
S I L T Y  CLAYSTONE: samt? as above. 

50 4-52 4' SAMPLE 
Recovered 1 412 0' = 70%. 
SILTY CLAYSTONE- same as above 

52 4-54 4' SAMPLE 
Recovered 2 012 0'  = 100%. 
S I L T Y  CLAYSTONE same as above, some fracturing 

41 
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56 6-55 4' SAMPLE 
Recovered 1 0/1 o' = 100%. 
SILTY CLAYSTONE same as above 

L J  

a LlTHOLOGlC DESCRlPTlON --1 
0 

E 2  I W  en 
so, m t :  

I--+/ / / I  TOTAL DEPTH = 55 4' 

PAGE .A. OF s 

SAMPLES COLLECTED 
OR O M R  TESTS 

PERFORMED 



LOG OF BOREHOLE 

QA BY/DATE yh. .&- /+s 5 - 
LOCATION ,< 'Rocky flat5 PI& Backqround ' 
COORDINATES N33.804 20 E19.330 97 (RFP) 
TOTAL DEPTH 282' 

DRILLING COMPANY Bovtes Brothers 
DATE DRILLED March 29, 1989 
DRILLING METHOD Hollow Stem Auqer 
LOGGED BY K W Van Allen 

GEOLOGIST 

ROREHOLE/WELL NO 42-89 RR 
GROUND SURFACE ELEVATION 5967 9' 
WATER LEVEL ENCOUNTERED None 

STATIC None (5/24/89) 
HELPER p. Meso DRILLER R Sharp 

MILLING FLUID None 
CHECKED BY 

CEARP MANAGER 
COMMENTS 

LITHOLOGIC DESCRIPTION 
SAMPLES COLLECTED 

OR OMER TESTS 
PERFORMED 

TOPS01 L 

9.0-2 2: SAMPLE 
Recovered 2.212.2' = 100% 
SILTY CLAY: br&ish black (5 YR 2/1); sane (20%) 
coarse to fim-grained quartzose sand; organic; 
roots to 0 4:, mconsolidated; massive; no HCl 
reaction, moist. 

Recovered 2 O/2.01 = 100% 
2.2-3.0: = SILTY CLAY. same as above. 

COLLUV 1 w 

3.0-4.2' SILTY CLAY: dark yellowish brow (10 YR 
4/21, sane (20%) coarse to fine-grained quartzose 
sand, some (20%) coarse to f i m  qmrtzose gravel; 
poorly sorted; subangular to subrouwkd; massive, 
uwonsolidated; no HCL reaction; mist. 

4- 
Recovered 0 5/2.0: = 25%. 
SILTY CLAY: sane as above; higher gravel content; 
occasional cobbles or boulder; moist. 

PAGE t OF 4 
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HELL NO 42-89 BR LOG OF BOREHOLE 

LITHOLOGIC DESCRIPTION LJ E B  CL 
0 

.4c3 ZK 
$59 miz 

6 2-8 2' SAMPLE 
Recovered 1 0/2.0' = 50% 
SILTY SAND: .dark yellouish brom (10 YR 4/21: 
(55%) coarse to fine-grained quartzose sand; sane 
(20%) coarse to fine quartzose gravel; (25%) silt; 
poorly sorted, subangular to subrouded; 
unconsolidated; no HCL reaction; dry 

8.2-10 2' SAMPLE 
Recovered 1.9/2.0' = 95%. 
SILTY CLAYSTONE: llght olive gray (5 Y 6/11 to 
olive gray (5 Y 4/11, trace fine-grained sand; 
weathered; massive; consolidated; slightly 
calcareous, damp. 

10.2-12 2' SAMPLE 
Recovered 2 0/2.0' * 100%. 
SILTY CLAYSTONE: same as above: moderate yellouish 
broun (10 YR 5/41 and light gray (N 7/01: mottled, 
danp to mist 

12.2-14 2' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE 
yR 4/41 and light olive gray (5 Y 6/1); mist. 

same as above; moderate brom (5 

PAGE ? OF 4 

SAMPI ~q m i  I F ~ T P  
OR Olli€R IESI5 

PERFORMED 
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SAMPLES C911 ECKD 

PERFORMED 
LITHOLOGIC DESCRIPTION OR OTliER ESTS 5 0 

E O  

a E E  U c 3  I W  

0-l mi= 

14 2-16 2' SAMPLE 
Recovered 2.0/2 0' = 100%. 
SILTY CLAYSTONE same as above; dark yellouish 
brown (5 Y 4/41 and Llght olive gray (5 Y 6/11, 
mist 

16 2-18 2' SAMPLE. 
Recovered 2.0/2 0' = 100%. 
SILTY CLAYSTONE: same as above. 

18 2-20 2' SAMPLE 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE- same as above; gredrng to otlve 
gray (5 Y 4/11 and moderate broun (5 YR 4/41, 
occasional iron concretions. 

20 2-22 2' SAMPLE 
Recovered 2 0/2.0' = 100% 
SILTY CLAYSTONE: same as above 
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&LL NO 42-89 BR LOG OF GOREHOLE 

LITHOLOGIC DESCRIPTION 

22.2-24 2' SAMPLE 
Recovered 2.0/2 0' = 100% 
SILTY CLAYSTONE. same as above 

24.2-26 2'  SAMPLE 
SILTY CLAYSTONE. same as above: prcdolnlnantiy 
moderate brom (5 YR 4 /41 .  iron stainlng. 

SILTY CLAYSTONE: sane as above; nrdiun dark gray 
(N 4 / 0 )  and moderate brow (5 YR 4/4), mottlcd; no 
HCl reaction. 

TOTAL DEPTH 28 2' 

PAGE 1 O F 4  

SAMPl F? f'Ol I Ff m> 
OR OlHER l€STS 

FERrORMED 



LOG OF BOREHOLE 

n 
k- 
L 
v 

E 

LOCAnON hocky Flats 'Plant, Backqround - . ' GROUND SURFACE ELEVAnON 5965 6' 
COORDlNAlES N33,819 62 E19,347 76 (RFP) ~ WATER LEVEL ENCOUNTERED None 

SAMPLES COLLECTED 

PERFORMED 
LITHOLOGIC DESCRIPTION OR OTHER TESTS 

Ir! 5 
4 -  =Ew 

II I s a  
8 3  SE 

, ,@9) 
jharp, P Bushkomki HELPER P Mesa; H HcCree 

TOTAL DEPTH 99 82' STATIC None (6123, 
DRILLER R! 

DRILLING COMPANY Bodes Brothers ~ DRILLING FL 
DATE DRILLED 
DRILLING METHOD 
LOGGED BY 

March 23 an( 

K W Van Allen. R 

7 

nrni n m e t  

UID None, Water 
1 April 4, 1989 CHECKED BY 

I Thun 
bLWLWU3 I CEARP MANAGER 

COMMENTS Set 5-5/8" O D  steel cosina to 365' and cemented on March 23. 1989 

TOPS01 L 

0.0-2.2' SAMPLE 
Recovered 1 7/2 2' = 77%. 
0.0-0.7' SILTY CLAY: brownish black (5 YR Zll), 
some (20%) coarse to fine-grained quartzose sand, 
trace (10%) coarse to fine quartzose gravel; 
poorly sorted, subrwnded, organics; roots to 
0 3'; unconsolidated; no HCL reaction; mist 

COLLWIVn 

0 7-1 7' SILTY CLAY same as above; dusky brown 
(5 YR 2/21; less organics. 

2 2-4 3' SAMPLE 
Recovered 2.2/2.1' = 105%. 
1.7-2.8' SILTY CLAY same as above. 
2.8-4 3' SILTY CLAY AND SAND same as above, 
moderate brow (5 YR 4/4) and dusky brown (5 Y R  
2/21, (45%) silt/clay; (35%) coarse to fine- 
grained quartzose sand, some (20%) coarse to fine- 
grained quartzose gravel 

4 3-6 3' SAMPLE 
Recovered 2 2/2 0' = 110% 
SILTY CLAY. same as 0.7-1.7', moist. 



a 

6 3-8 3’ SAMPLE 
Recovered 2 0 / 2  0 ‘  = 100% 
SILTY TO CLAYEY SAND AND GRAVEL moderate brown (5 
YR 4 / 4 ) ,  (40%) coarse to fine-grained quartzose 
sad; (35%) coarse to fine quartzose gravel; (25%) 
silt/clay, poorly sorted, subsngular to 
subrounaed, massive; unconsolidated, sl ightly 
calcareous, moist 

8 3-10 3’ SAMPLE 
Recovered 0 3/2 0‘ = 15% 
SILTY CLAY- dark yellowish brom (10 YR 6/21 and 
Light olive gray (5 Y 6/1), some (20%) coarse to 
f ine-grained sand, mottled; unconsolidated, 
massive, calcareous, poorly sorted sand; mist 

10.3-12 3’ SAMPLE 
Recovered 1 5/2 0’ = 75% 
SILTY CLAYSTONE dark yellowish brown (10 YR 6/21 
and moderate brown (5 YR 4 / 4 ) ,  trace fine-grained 
sand; mottled, massive, consolidated, slightly 
calcareous, mist 

12 3-14 3’ SAMPLE 
Recovered 2 0/2 0’ = 100%. ~~- . .~ ~ .~ 
SILTY CLAYSTONE same as above: m r e  weathered. 
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Recoverea 2 2/2 0' = 110%. 
SILTY CLAYSTONE same as above, o l i v e  gray (5 Y 
4/11  t o  meaiun gray (N 5/0), s l i g h t l y  mottled 

2 4 3 - 2 6  3' SAMPLE 
Recovered 2 1/2 0' = 105% 
24 3-26 0' SILTY CLAYSTONE same as above 
26.0-26 3' SILTY CLAYSTONE same as above, 
grading back t o  o l i v e  gray (5 Y 4/1 ) ,  s l i g h t l y  
mottted 

26 3-28 3' SAMPLE 
Recovered 2 2/2 0' = 110% 
SILTY CLAYSTONE same as above, dark yeilowisn 
brown (10 YR 4/21 a m  moderate brown ( 5  YR 4/L), 
s l i g h t l y  mottled 

2t3 3-30 3' SAMPLE 
Recovered 2 2/2 0' = 110%. 
SILTY CLAYSTONE same as above. diun dark gray 
( N  4/01 and moderate brown ( 5 YR 4 / 4 ) ,  s l i g h t l y  
mottled 



IO 

30 3-32 3' SAMPLE 
Recovered 2 2/2 0' = 110% 
30 3-32 0' SILTY CLAYSTONE same as above 
32 0-32 3' SILTY CLAYSTONE mediun dark gray (N 
4/01 to dark gray (N 3/01, very slightly mottled, 
highly consolidated, massive, no HCL reaction, 
molSt 

32 3-34 3' SAMPLE 
Recovered 2 0/2 0' = 100% 
SILTY CLAYSTONE same as above, mediun dark gray 
(N 4 / 0 )  and moderate brown (5 YR 4/41, mottled 

34 3-36 3' SAMPLE 
Recoverea 2 0/2 0' = 100% 
SILTY CLAYSTONE same as above, occasional 
moderate brown (5  YR 4/41, slightly mottled 

36 0-40 0' SAMPLE 
Recovered 3 0/4 0' = 75% 
RPD 2 5/3 1 = 83% 
CLAYSTONE light olive gray (5 Y 5/2), trace 
organics, iron streaks, moderate yellow (5 Y 7/6), 
consolidated, homogeneous, damp 

Y 



40 0-43  0' SAMPLE 
Recovered 3 1 / 3  0' = 103% 
RPD 2 7 / 3  1' = 87%. 
40.0-41 2' CLAYSTONE. Light olive gray (5 Y 5/2), 
1 2' thick, gradational basal contact 
41 2-43 0' SANDSTONE- light olive gray (5 Y 5/21; 
1 8' thick, fine-grained, iron stains--moderate 
yellow (5 Y 1/61 throughout, consolidated; 
homogeneous, damp 

43 0-47  0' SAMPLE. 
Recovered 3 9 / 4  0' = 97X 
ROD 3 85 /3  9' = 99%. 
43 0-44 3' SANDSTONE dusky yellow (5 Y 6 / 4 ) ,  
fine-grained, gradational basal contact. 
44 3-46  9' CLAYSTONE- light olive gray (5 Y 5 / 2 1 .  
non-malleable, iron staining--moderate yellow (5 Y 
7 / 6 1 ,  trace lignite, hard, damp 

1 1  24-45 67' 
iEOTECHNICAL SAMPLE 

13894145 
Hydrometer Analysis) 

1% Sand 
16% Si lt/Clay 



PArE i 9F '' 

45 - - 

- _  Kr - -  
I I -  - -I 

47 0-51 0' SAMPLE 
Recovered 0 0/4 0' = Or 
RQD 0 010 0' = 0% 

51 0-51 5' SAMPLE 
Recovered 2 6 / 0  5' = 520% 
RQD 1 94/2 6' = 75% 
CLAYSTONE olive gray (5 Y 3/21, non-malleable, 
trace organics, homogeneous, damp 

51 5-55 0' SAMPLE 
Recovered 4 0 5 / 3  51' = 116% 
RQD 3 2/4 05' = 79% 
51 5-53 5' CLAYSTONE Light olive gray (5 Y 5/2), 
gradational color, moist 
53 5-55 0' CLAYSTONE olive gray (5 Y 3/21, some 
organics, calcium carbonate stringers--effervesces 
with HCL, mist 



I - - - - - (  

;si----$ 
I- - - 

5 5  0-59 0' SAMPLE 
Recovered 0 0 / 4  0' = 0% 

59 0-59 5' SAMPLE 
Recovered 2 2/0 5' 440% 
RPD 2 1/2 2' = 95% 
SANDY CLAYSTONE olive gray (5 Y 3/2),  some 
(ignite and organics, very fine-gralned (3 5-3 0 
phi), non-malleable, mist 

59 5-63 0' SAMPLE 
Recovered 4 15/3 5' = 118% 
ROD 3 75/4 15' = 90% 
59 5-61 5' SILTY CLAYSTONE olive gray (5 Y 4/11, 
some organics and lignite, gradatlonat basal 
contact 
61 5-63 0' CLAYSTONE dark greenish gray (5 GY 
4/1), some silt, non-malleable, moist 



63 0-67 0' SAMPLE 
Recovered 3 75 /4  0' = 94% 
ROD 3 7 5 / 3  75' = 100% 
CLAYSTONE dark greenish gray (5 CY 4 / 1 ) ,  trace 
coal, some very fine-grained ( 3  5 - 3  0 phi) 
sandstone nodules ( 2  cm diameter) in bottom 0 6 ' ,  
non-calcareous, moist 

67 0-71 0' SAMPLE 
Recovered 3 1/4 0' = 77% 
ROD 2 a413 1' 92% 
67 0-67 4' SANDSTONE olive gray (5 Y & / l ) ,  very 
fine-grained ( 3  5 - 3  0 phi), gradational basal 
contact 
67 4-70 1 CLAYSTONE olive gray (5 Y 4 / 1 ) ,  sane 
organics, non-malleable, moist 



a 

71 0-75 0'  SAMPLE 
Recovered 4 4/4 0' 110% 
RQD 3 914 41 = 89% 
SANDSTONE- light olive gray (5 Y 5/2) ,  very fine- 
grained (3.5-3 0 phi ), trace organics, 
homogeneous, non-malleable, hard, damp 

75 0-79 0' SAMPLE 
Recovered 3 8314 0' = 96% 
RPD 3 sa13 a31 = 93% 
SILTY SANDSTONE light ollve gray (5 Y 5/21, very 
fine-grained (3/5-4 0 phi), some iron streaks-- 
black (N l l O ) ,  non-malleable, hard, mist to uet 



("13 

84 

8.5 
4 

79 0-83 0' SAMPLE 
Recovered 3 9 / 4  0' 97% 
ROD 3 9/3 9' = 100%. 
SILTY SANDSTONE olive gray (5 Y 3/21, very fine- 
grained ( 3  5-4 0 phi), trace organics, non- 
malleable, hard, danp 

83 0-87 0' SAMPLE 
Recovered 3 5814 0' = 89% 
RPO 2 48/3 58' = 69% 
83 0-85 1' SILTY SANDSTONE olive gray (5 Y 3/21' 
very fine-gralned (3 5-4 0 p h r ) ,  gradational basal 
contact 
85 1-86 58' SANDY SILTSTONE olive gray (5 Y 
3/2),  1 38' thick, trace organics, low plasticity, 
hard, damp 



PAGE 17 f)F 1 'I 

I - -  I 

87 0-91 0' SAMPLE 
Recovered 1 9514 0' = L9% 
RQD 1 8511 95' = 95% 
87 0-87 3' SILTSTONE olive gray (5 Y 3/2), 0 3' 
thick, gradational basal contact 
87 3-88 95' CLAYSTONE olive gray (5 Y 3/21, 
1 65' thick, some very fine-grained sand, trace 
organics, mediun plasticity, hard; damp 

91 0-93 0' SAMPLE 
Recovered 3 65/2 0' = 182% 
RQD 3 213 65' = 88%. 
SILTY CLAYSTONE olive gray (5 Y 3/21, trace 
organics, Lou plasticity, hard, damp 



- 
' 3  

1 4- 

5. 

16. 

1 7. 

)8 

39 

no 

M 

-1 

93 0-97 0' SAMPLE 
Recovered 4 O8/4 0' = 102% 
ROD 3 85/6 08' = 94% 
CLAYSTONE olive gray (5 Y 3/2), some organics, 
Lou plasticity, hard, damp 

97 0-100 0' SAMPLE 
Recovered 3 25/3 0' = 108% 
ROD 1 1/3 25' = 36% 
97.0-98 1' CLAYSTONE olive black (5 Y 2/11, some 
organics, with interbedded Lignite and coal, 
gradational basal contact, m i s t  
98 1-100 0' SILTSTONE ollve gray (5 Y 6/11, 1 2' 
thick, trace organics, rnediun plasticity, hard, 
mist 

TOTAL DEPTH UlTH PLOPPER = 99 82' 



LOG OF GOREHOLE 

h c 
v LL 

(L 

QA BY/OATE .dn &c?m&~ / 7 9 b  -J,5 BOREHOCE/KLL NO 44-89 BR 
LOCAllON tacky Flats Plant, Backqround GROUND SURFACE ELEVAION 5832 0' 
COORDINATES N51.776.76 F23.109.08 (RFP) WATER LEVEL ENCOUNTERED 10 0' 
TOTAL DEPTH 390' STAllC a 53' (5/31/89) 

DRILLER T Parino HELPER C Devrous 
DRILLING COMPANY Bodes Brothers DRILLING FLUID Air, Potable Water 
DATE OHILLED Aoril 21 and 24. 1989 CHECKED BY + & m p $ & - c / y n ~ ~ ~  1 
DRILLING METHOD Rotav P e r c u m  Hammer. Hdlow Stem Auger / SITE MANAGER 
LOGGED BY K W Van Allen 

COMMENTS Drilled from qround surface to 10 0' with air rotary percussion hammer (loqqed cuttinqs), 
swtched to hollow stem auqer wth moss system samplinq from 10 0 to 290' 

GEOLOGIST CEARP MANAGER 

II SAMPLES COLLECTED 

a-  I" PERFORMED 
F a  = 2  LITHOLOGIC DESCRlPllON OR OTHER TESTS 
89 SE 

VALLEY FILL ALLUVIUM 

0.0-6 0' CUTTINGS SILTY cur dusky yellowish 
broun (10 YR 2/21, solllc (20%) coarse to fine- 
grained quartzose sand, some (20%) coarse to fine 
quartzose gravd, occasiml cobbles; (60%) 
si 1 t/clay, unconsolidated, damp 

2 

3 

4 

PAGE 1 OF 4 



LI rHOLOGlC DESCRIPTION 

6 0-10 O f  CUTTINGS SILTY SAND pale to dark 
yellouish broun (10 YR 6 / 2 ,  10 YR 4/21, (75%) 
coarse to fine-grained quartzose sand, poorly 
sorted, unconsolidated, damp. 

10 0-11 5‘ SAMPLE 
Recovered 2 0/1.5’ = 133%. 
SlLTY CLAYSTOWE. dark yellouish brow ( I O  YR 5/4), 
trace f ine-grained sand, massive, consolidated, 
ueathered, moist to uet 

11 5-13 5’ SAMPLE. 
Recovered 2 0/2 0’  = 100% 
SILTY CLAYSTONE same as above 

v 

8 53’ 

10 0’ 



WELL NO 44-89 BR LOG OF COREHOLE PAGE ,3 rX 4 

h 

t 

e 
v 

0 

52 u SAMPl F? rnl1 EcTD 
OR OTHER lESlS 

PERFORMED 
LITHOLOGIC OESCRlPTiON -J E E  CI 

40 5: 
E O  
0 - r  

13.5-15 5 '  SAMPLE 
Recovered 2 0/2.0' = 100%. 
S ~ L T Y  CLAYSTONE same as above 

15 5-17 5' SAMPLE 
Recovered 2.0/2 0' = 100% 
SILTY CLAYSTONE. same as above; moist. 

17 5-19 5' SAMPLE 
Recovered 2 0/2.0' = 100%. 
17 0-19 0' SILTY CLAYSTONE same as above: mediun 
dark gray (N 4 / 0 )  
19.0-19 5' CLAYEY SILTSTONE- dark yellowish brown 
(10 YR 6/21 and &rate yellowish brow (10 YR 
5/4), trace f ine-grained sand; ueathered; 
stratified, semi-consotidated, moist. 

19 5-21 5' SAMPLE 
Recovered 1 5/2 0' = 75%. 
CLAYEY SILTSTONE same as above 



WELL NO 44-89 BR LOG OF BOREHOLE PAGE 4 OF 4 

t 
v 

8 
SAMPI ES rnll FCTED 

PERFORMED 
E a r  0- It THOLOGI C DESCRIP TlON OH OTHER TESTS 

k! o_ 

Q c 3  5: 
so, mc 

21.5-23 5' SAMPLE 
Recovered 1 612.0' = 80%. 
CLAYEY SILTSTONE: olive gray (5 Y 4/11; trace 
fine-graimd sand; weathered; stratified; semi- 
consolidated; mist  

p 5-25 5' SAMPLE 
Recovered 1 5/2 0' = 75%. 
CLAYEY SILTSTONE: same as above; consolidated. 

25.5-27 0' SAMPLE 
Recwered 1.5/1.5' = 100% 
CLAYEY SILTSTONE. same as above 

27.0-29 0' SAMPLE 
Recovered 2.0/2.0' = 100% 
CLAYEY SILTSTONE: same as above; mediun dark gray 
(N 4/01;  d m .  

TOTAL DEPTH = 29 0' 

2 



LOG OF BOREHOLE 

QA BY/DATE f,d ,&c~mp A 1 4- L 7 /  LP-dT 
LOCATION Rockv Flats Plant, Backaround 
COORDINATES N32.234 76-E.15,235 37 
TOTAL DEPTH 51 0' STATIC None (5/24/89) 

DRILLING COMPANY Bodes Brothers DRILLING FLUID 

BOREHOLE/WELL NO 45-89 BR 
GROUND SURFACE ELEVATlON 61 15 8' 
WATER LEML ENCOUNTERED None 

DRILLER P Wiebe HELPERT Ponno. C Dewous 

0 DATE DRILLED May 4 and 5. 1989 CHECKED BY :ma 1 

LOGGED BY R A  Chows 
GEOLOGIST CEARP MANAGER 

SI$ MANAGER DRILLING METHOD G L %  =Y -mn 

COMMENTS 

LlTHOLOGl C DESCRIPTION 
SAMPLES COLLECTED 

OR OTHER TESTS 
PERFORMED 

TOPS01 L 

0.0-2 5 , -  CUTTINGS SAND AND GRAVEL dark rcddish 
broun (10 R 3/41, (50%) poorly sorted gravel, 
(30%) fine to coarse-grained sand; (20%) silt; 
poorly sorted, unconsolidated, dry 

2.5-8 0 ,  CUTTINGS SAND AND GRAVEL moderate 
broun (5 Y 1/41 to greenish orange pink (5 YR 
7/2), (50%) fine to coarse-grained sand; 
subangular to angular; quartzose; (25%) silt 
poorly sorted; (25%) gravel (up to 0 635 cm); dry 



8 0-9 5' CUTTINGS SILTY SAND AND GRAVEL. grayish 
pink (5 R 8/21 to yellouish gray (5 Y 8/41, (40%) 
fine to coarse-grained sand; angular to 
subrounded, quartzose, poorly sorted, (30%) 
gravel, (up to 0 635 cm), (30%) silt, non-plastic, 
unconsolidated, dry 

9 5-14 8' CUTTINGS. SANDY GRAVEL moderate broun 
(5 YR 3/4), (60%) gravel, subroMded to rounded, 
(30%) fine to coarse-grained sand; angular to 
subrounded; (10%) silt, gravel (up to 2 54 cm), 
unconsolidated, very slightly damp 

10 

12 
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a x 
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PAGE 3 OF 7 

LITHOLOGIC DESCRIPTION 'tj E 2  Q 

2 

uc3 zk! 
80, mi= 

1 
SAMPLES C~LLE~TED 

OR OTHER TESTS 
PERFORMED 

3 ",Pa4 
8 a .  

- a006 :-- 
e d a '  

4 .  8 ,  
a *  

4- 2 4  :-- 
& a  

O h *  4 ,  

14 8-20 5'- CUTTINGS: GRAVELLY SAND. moderate 
brown (5 YR 4 / 4 ) ;  (70%) f i n  to coarse-grained - sand; sdmngular to Woudcd; poorly sorted; 
vransolidated; (20%) fine to d i m  gravel, (up 
to 2.86 cm); (10%) orlt; non-plnt1c frnr;  c&rp. 
19.0-20.5'. Boulder. 

, 

- 



h 

t 

x 
v 

a 

20.5-26.0' CUTTINGS. SAND AND GRAVEL: modcrate 
brown (5 YR 4 / 4 ) ,  (45%) fine to coarse-grained 
sand; poorly sorted; shanwtar to srrbrwndcd; 
vwonrolidoted; (40%) fine to madim gravel, 
mxiun site (3 81 an); (15%) s i l t ;  non to lou 
plasticity; dry 

kon (5 YR 4/41; (50%) fine to coarse-grained 
sed; poorly sorted; sdmgutar to eubrovdcd; 
uronrolidoted sand, (40%) gravel; fine, l l p x i u  

size ( A 5  an); (10%) s i l t :  boulder 26.0-26.5'; 
sliQhtly danp. 

above; m i s t  

26.0-28.5'; MTINGS: SAND AND GRAVEL: moderate 

28.5-29.0.' CUTTINGS SAND AND GRAVEL: S w  8s 

LlTHOLoGlC DESCRlPllON Y E 2  a 
u 

8 3  cnir 

PAGE 4 OF 7 

1 
SAW ES WLLFCTFD 

OR UIHER TLSlS 
PERFORMED 

I 



7 NO 45-a9 BR LOG OF BOREHOLE PAGE 5 OF 

SAMPLES COl I F 0  
OR OTHER lLSTS 
PERFORMED 

- a - -  
29.0-29 5' CUTTINGS: UID AHD GRAVEL: light bron 
(5 YR 5/61; (60%) fin to coarse-grainad sad;  
poorly sorted; rthnwlar to s&rotmded; 
uronrolidated sand; (30%) firm to rrdlrsl 9r.Vel; 
m x i u  sire 1 27 an; (10%) s i l t ;  s l ightly m i s t .  

29.5-34 0' CUTTIWGS: SILTY CLAY. yellowish gray 
(5 Y 7/21; (80%) s i l ty  clay; (20%) fine gravel; 
low plastici ty; dry. 

CLAYSTONE: same as a h ,  -le yellowish brown (10 
'IR 6/21; slightly s i l ty ;  dmp. 

34.0-35.0'. CUTTINGS. CLAYSTONE: yellowish gray (5 
Y 7/2) to yellawish brow (10 YR 5/4); nnssrve; 
consol idatad. 

Note: CMtOCt alto based an change in dr i l l ing  
beh8Vl Or. 



WELL NO 45-89 BR LOG OF BOREHOLE PAGE 6 O F 7  

n 

E a I  Q LITHOLOGIC DESCRIPTION 
t 

5 u -/ 

-Kc3 sg  R 8 3  mc 

SAMR E? cni I ECTCO 
OR OTHER lESTS 

PER1 ORMED 

37.0-39 0' S W l E  
Recovered 2.W2.0- 115%. 
CLAYSTONE* sme as above; pale yeLtwirh b r m  (10 
YR 6/2) to light brow (5 YR 5/61; trace (5%) 
f in-grained sad; 6np. 

39.0-41 0' S W L t  
Recowred 1.9/2.0' 95%. 
CUYSTONE: I S  rbavc; reaction tO HCl; 
drq. 

51.0-43.0' S M P L L  
Recovered 2.0f2.0' = 100%. 
CLAYSTWE: s m  as above; mottled; danp. 

43 0-45 0' SAMPLE 
Reewered 1.0f2.0' = OOX. 
CLAYSTWE: smne as above. 



WU NO 45-89 BR LOG OF CORCHOLE PAGE 7 OF 7 

45 0-47 Of SAMPLE 
Recovered 2 0/2 Of = 100% 
CLAYSTONE same as above 

47 0-49  Of SAMPLE 
Recovered 1 8/2 0, = 90% 
CLAYSTONE: same as above, moderate yellouish brown 
(10 YR 5/41 to dark yellowish brom (10 YR 4 /21 ,  
(80%) claystone, (20%) very fine-grained sand, 
moldable, soft in  part, crunbly in  part, becoming 
more sandy in lower part; damp 

49 0-51 0' SAMPLE 
Recovered 1 6/2.01 = 80%. 
CLAYSTONE' same as above, no sand; daw. 

TOTAL DEPTH = 51 Of 

_ -  



LOG OF BOREHOLE 

c L 

E 
v 

E 

OA BY/DATE BOREHOLE/WELL NO 46-89/8H11 - 89 
LOCATION 

TOTAL DEPTH 386' STATlC -89) 

DRILLING COMPANY Bodes Brothers DRILLING FLUID None 
DATE DRILLED March 17, 1989, March 21, 1989 
DRILLING METHOD Hollow Stem Auaer 
LOGGED BY J E Marks, R T Treat 

GROUND SURFACE ELEVATlON 5806 4' 
COORDINATES N44.664.17 F7.7.775.14 (RFP) WATER LEVEL ENCOUNTERED 76.1' 

DRILLER M Baker, K PorkerHELPER K Marlin, A Boday 

CHECKED BY 

GEOLOGIST CEARP MANAGER 

SAMPLES COLLECTED 
LITHOLOGIC DESCRIPTION OR OTHER TESTS 

0 5 
% "  % w  PERFORMED F53 $E 

COMMENTS 

TOPS01 L 

0 0-2 0' SAMPLE 
Recovered 1 8/2 0' = 90% 
0 0-1 6' CLAY dusky brown (5 YR 2/2), abundant 
vegetat i on- - roots, moderate ptast i city,. consol i - 
dated, soft, moist 

COLLUVIUM 

1 6-1 8' SILTY CLAY dark yellowish brown (10 YR 
4/2), trace gravel up to 2 cm, angular, quartzite, 
abundant vegetation--roots; slight plasticity; 
consolidated, moderately hard, slightly moist 

2 0 - 4  0' SAMPLE 
Recovered 2 0/2 0' = 100% 
CLAY same as above, less silt, trace gravel and 
caliche stringers toward bottom, trace iron 
staining towards bottom--moderate brown (5 Y 4/41, 
mOlSt 

4 0-5 0' SAMPLE 
Recovered 1 0/1 0' = 100% 
CLAY pale yellowish broun (IO YR 6/21, trace 
silty in part, some vegetation--roots, trace iron 
staining--light brown (5 YR 5/6), dark specks-- 
olive black (5 Y 2/1), abundant caliche stringers, 
very pale orange (10 YR 8/21, effervesces, 
consolidated, moderately hard, moist--feels almost 
wet 

Note Measured hole with plopper Total depth = 
5 3' Adjusting the sample depths 

0 0 -3  01 SAMPLE 
BH11890003 

3 0-9 0' SAMPLE 
BH11890309 

4889A PAGE 1 OF 



n 
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v 

!2 

5 3-7 3' SAMPLE 
Recovered 2 0/2.0' = 100% 

LITHOLOGIC DESCRIPTION Y E 2  0 

0 
-=cw $t! 
8 3  ClliZ 

~ 

CLAY light olive gray (5 Y 5/21. trace 
vegetation--roots; trace caliche stringers; dark 
organic specks; more ueathered touards bottom: 
iron stained--light brown (5 YR 5/61' consoli- 
dated; moderately hard, moist. 

7 3-9 3' SAMPLE. 
Recovered 2 0/2 0' = 100%. 
CLAY. moderate yellowish brown (10 YR 5/41, iron 
stained in part--light brown (5 YR 5/61, highly 
ueathered, dark organic specks and stems; 
consolidated; moderately soft; moist 

9 3-11 3' SAMPLE 
Recovered 1 8/2 0' = 90% 
9 3-10.9' CLAY light olive gray (5 Y 5/2). 
abundant iron staining, less ueathered toward 
bottom--olive gray (5 Y 4/1), dark organic specks, 
moderate plasticity, consolidated, soft. 
10.9-11.1' GRAVEL. 3cm x 3cm x Scm, subrounded, 
translucent quartzite. 

11 3-13 3' SAMPLE 
Recovered 2 2/2.0' = 110% 
1 1  3-11 5' GRAVEL. cobble, subrounded, quartzite 
11.5-13 3' CLAY dark yellowish brown (10 YR 
4/2), iron stained--moderate brow (5 YR 4/41, 
trace gravel pieces, high plasticity; fat, 
consolidated; soft, moist 

PAGE ? OF 6 
I 

SAMPLES COl LECTFD 
OR OIHER TESTS 

PERFORMED 
J 

9 0-15 0' SAMPLE 
BH11890915 
BH11890915D 
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LOG OF FORCHOLE PA(! 3 OF 6 

13 3-15 3' SAMPLE 
Recovered 2 0/2 0' = 100% 
CLAY same as above, trace caliche stringers, 
moderate plasticity 

15 3-17 3' SAMPLE 
Recovered 2 1/2 0' = 105% 
CLAY dark yellowish broun (10 YR 4/2). abundant 
iron stainins at bottom--light broun (5 YR 5/6), 
highly ueathered, consolidated, moderately soft, 
mist 

17 3-19 3' SAMPLE 
Recovered 2 2/2 0' = 110% 
CLAY light olive gray (5 Y 5/2), silty in pert, 
iron stained on fractures--moderate broun (5 YR 
4/4), weathered, blocky texture; lean--no 
plasticity; consolidated; soft; moist. 

19 3-21 3' SAMPLE 
Recovered 1 9/2 0' = 95% 
CLAY light olive gray (5 Y 5/2), silty in part, 
iron stained on fractures--dark yellouish orange 
(10 YR 6/61, no plasticity, semi- consolidated, 
soft, slightly mist 

15 0-21 0' SAMPLE 
BH11891521 



LOG OF GOREHOLE 

21 3-23 3' SAMPLE 
Recovered 1 3/2 0' = 65% 
CLAY- same as above. 

23.3-25 3' SAMPLE 
Recovered 2.0/2.0' = 100%. 
CLAY: light olive gray (5 Y 5/2) to olive gray (5 
Y 3/21; consolidated; mist. 

25 3-27 3' SAMPLE 
Recwered 2.2/2 0' = 110%. 
25.3-26.1' CLAY light olive gray (5 Y 5/21: 
silty in part; ueathered, slight plasticity; 

26.1-27 3' SANDY CLAY- light olive gray (5 Y 5/21 
to Light olive brom (5 Y 5/61, mottled; very 
fine-grained sand ( 4  0-3 5 ph i ) ,  friable; uet. 

consolidated; soft, moist 

27 3-29 3' SAMPLE 
Recovered 2 0/2 0' = 100%. 
SANDY CLAY' dark yellouish broun (10 YR 4/21; irm 
stained--moderate yellouish brom (10 YR 5/41; 
very fine-grained sand ( 4  0-3 5 phi), quartzose; 
trace small gravel to very coarse-grained sad; 
rwnded, quartzite; dense iron concretion-- 
modcrate brom (5 YR 4/41, mica flakes; pieces-- 
stringers of lignite; very plastic, consolidated: 
moderately hard, dripping uet. 

PAGE 4 OF 6 

21 0-27 0' SAMPLE 
811189212? 

27 0-33 0' SAMPLE 
8111892'133 

261' 



LOG OF OORCHOI-E PAGE 5 W fi 

29 3-30 3' SAMPLE 
Recovered 1 5/1 0' = 150% 
CLAY: light olive gray (5 Y 5/21. trace silty and 
fine-grained sand; mica flakes; black organic 
specks--ligni te, consolidated, moderately hard; 
wet. 

30 3-32 3' SAMPLE 
Recovered 1 W2.0' = 65% 
CLAY light olive gray (5 Y 5/21, iron Stained-- 
dark yetlowish orange (10 YR 6/61; gravel piecM 
up to 3 cm; rounded; granite, iron nodules; black 
lignite chunks; good plasticity; consolidated; 
hard to moderately soft; saturated - wet. 

32.3-34 3' SAMPLE 
Recovered 0 0/2.0' = 0% 

Note: Claystone contact estimated based 017 
dri 11 ing behavior. 

34.3-36 3' SAMPLE 
Recovered 0.0/2 0' 0%. 

36.3-37 3' SAMPLE 
Recovered 0 0/1.0' = 0%. 



- 
57 

38 

39. 

40 

41 

42 

43 

4 4 

45 

37 3-38 6' SAMPLE 
Recovered 0.0/1 3' = 0%. 

TOTAL DEPTH = 38 6' 

SAMFI rs rnt I F~IT-D 
OR OTtiLH lLSTS 

PERFORMED 



LOG OF BOREHOLE 
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SAMPLES COLLECTED 

PERrORMEO 
LITHOLOGIC DESCRlPTlON OR OTHER TESTS 

1 1  0 41 
%J + a  

4 -  
8 %  SE 

COORDINATE3 N30,851 28 E16.062 22 (RFP) 
TOTAL DEPM 248' 

DRILLING COMPANY Bodes Brothers 

DRILLING METHOD 
DATE DRILLED j 

Air Rotary Percussion Hammer 
~~ 

LOGGCD BY F Petersen 
GEOLOGIST 

BOREHOLE/WELL NO 47- 89 
GROUND SURFACE ELEVATlON 6105 2' 
WATER LEML ENCOUNTERED None 

STATIC 4 96' (6/14/89) 
DRILLER P Weibe HELPER C Dewous 
DRllllNG FlUlD None 
CHECKED BY 4 A 

/ 

CEARP MANAGER 
COMMENTS 

4 I# ---- 

- -  

ROCKY FLATS ALLUVIUM 

0.0-3 0' CUTTINGS SILTY GRAVEL, dark yellowish 
brown (10 YR 4/21; trace fine to coarse-grained 
sand, moderately sorted; subangular, roots; moist. 

3 0-3 5' CUTTINGS. SAND: pale yellowish brown (10 
YR 6/21. mediun to very coarse-grained quartzose 
sand; some clay; trace gravel; moderately sorted, 
subangular, reddish mottling in clay, damp. 

3.5-4 5' CUTTINGS CLAY modcrate yellowish brown 
(10 YR 5/41, clay; some fine to coarse gravel, 
trace rnediun to coarse-grarned sand; poorly 
sorted, angular to subangular; some gravel appears 
to be freshly broken; moist. 

4.5-5 5' CUTTINGS. CLAYEY GRAVEL. moderate 
yellowish brown (10 YR 5/4); 35-40% clay; trace 
fine to coarse-grained sand; poorly sorted, 
angular to subangular; moist. 

PAGE I 0F 4 



LITHOLOGIC DESCRIP ION 0 Y 
t -.. 

Q E 2  
I W  g 23 sE 

5.5-6 0' CUTTINGS GRAVEL moderate brown (10 YR 
5/41, some silt; trace fine to coarse-grained 
sand; trace clay; well sorted; angular to 
subangular; gravel--fine to coarse lithic 
fragments that seem freshly broken; moist. 

6.0-7.0'- CUTTINGS: SILT light brom (5 YR 5/61; 
saw fine to coarse-grained sand; well sorted; 
sibangular; moist 

7.0-8.0': CUTTINGS SILTY CLAY- dark yellowish 
orange (10 YR 6/61, 20-35% silt; soma gravel, 
trace fine to dim-grained sand; moderately 
sorted; angular to subangular; clay balls; moist. 

8.0-8.5' CUTTINGS. SAND: Light brown (5 YR 6/41, 
same silt; trace clay, moderately sorted; angular 
to submngular; fine to mdim-grained sand; dry. 

8.5-9.0': CUTTINGS: SAND: llght brown (5 YR 6/41: 
saw gravel; some silt; moderately sorted; angular 
to subangular, dry 

9 0-10 0, CUTTINGS GRAVEL pale yetlowish brown 
(10 YR 6/21. some fine to coarse-grained sand; 
trace silt, moderately sorted, angular; gravel is 
fine to mediun, dry 

10.0-11 5, CUTTINGS GRAVEL. moderate yellowish 
brown (10 YR 5/41, some clay, poorly sorted, 
angular, mist 

1 1  5-14 5' CUTTINGS SAND moderate yellowish 
brown (10 YR 5/41, some clay; trace silt; 
moderately sorted, angular to subangular, fine to 
coarse-grained sand, damp 

SAMfl ES C9l LECm 
OR OItIER ILSlS 

PERf ORMtO 



WELL NO 47-89 LOG OF BOEEIiOLE PAGE .7 OF 4 

14.5-16 0' CUTTINGS GRAVEL moderate yellowish 
brow (10 YR 5/4); some clay; moderately sorted; 
angular, mist. 

16.0-23.0'. CUTTINGS: SAND dark yellowish broun 
(10 YR 6/61: soma clay: trace silt; moderately 
sorted; angular; fine to medim-grained sand; 
gravel observed when driller blows casing out, 
which indicates a possible 10% gravel content in 
this section; moist. 



WELL NO 47-89 LOG OF II;ORCt101 E 4 PAGE 1 OF 

- 
>1 

22 

2 3. 

24 

25 

26 

27 

2E 

29 

23.0-23 5' CUTTINGS. SILTY SAND: pale yellowish 
brow (10 YR 6/2); sand, some silt; trace clay; 
moderately sorted; subangular; dry 

23.5-24.8': CUTTINGS: SAND: moderate yellouish 
branr (10 YR 514); scme clay; trace silt; 
moderately sorted: angular to sthngular; may haw 
a gravel content of 10% from 16-23' since gravel 
i s  blown out only when dri l ler  puts extra air to 
the casing; moist. 

TOTAL DEPTH = 24 8' 



LOG OF BOREHOLE 

I- 
LL 

LlTHOLOGl C DESCRlP TlON 52 3 
v 

a I 
F a  a 4 -  ZEU 

2i 8 3  $2 

8k5 7 BOREHOLE/WCLL NO 48-89 QA BY/DNE 9/ 
LOCATION Rockv flats Plant. Background 
COORDINATES -n F I ~  413 
TOTAL DEPTH 

DRILLING COMPANY -s DRILLING FLUID None 
DATE DRILLED - CHECKED BY -&qudkMk 

LOGGED BY F. S. Petersen 

GROUND SURFACE ELEVATlON 6104 8' 
WATER LEVEL ENCOUNTERED 106' 

CIRILLER P. Wetbe HELPER 1 Parino 
54.1 n' STATIC 7 50' (6/15/89) 

DRILLING M E M f l i r  Rotary/ Percussion Hammer SITE MANAGER 

GEOLOGIST CEARP MANAGER 

SAMPLES COLLECTED 
OR OTHER TESTS 

PERFORMED 

COMMENTS 

0 0-0 3' CUTTINGS GRAVEL. dark yellouish broun 
(10 YR 4/21, some clay, poorly sorted; subangular, 
roots and organic matter, mist. 

0 3-3 0 CUTTINGS CLAY light brow (5 YR 5/6); 
clay comes out in stiff, very coarse balls, sand-- 
schist and quartzite fragments, trace fine to very 
coarse-grained sand, poorly sorted; subangular, 
daw. 

3 0-4 5' CUTTINGS CLAY moderate brow (5 YR 
4 / 4 ) ,  some medim to very coarse-grained sand; 
quartz, quartzite fragments and mica flakes, trace 
fine gravel, gravel comes out during annulus purge 
(4x1, gravel fragments to lmn; poorly sorted 
subangular, clay balls smaller; denp. 

4 5-5.5'. CUTTINGS. SAND AND GRAVEL: pale 
yellouish brow (10 YR 6/2), sand is fine to very 
coarse grained, fine gravel to lnan: both shou 
freshly broken edges and are quartz and quartzite, 
some clay, moderately sorted, angular to 
subangular, dry 



WELL NO LOG OF BOREHOLE 

LI THOLOGl C DESCRIPTION 

5 5-6.0'. CUTTINGS GRAVELLY CLAY 

quartzite uith some schist fragments; camaonly 
0 5-1 Om; largest up to Zmn, clay balls to lmn 
during amulus purge; trace fine to very coarse- 
gram& sand, modtratety sorted, angular to 
subangular; danp overall, mist clay. 

6.0-8.5' CUTTINGS. CLAY. moderate yellowish brown 
(10 YR 5/&), some fine to very coarse-grained 
sand; trace gravel; gravel generally 0 25 to 
0.45mn; up to lmn; trace mica; gravel fragments to 
1 8mn (camonly lmn) durl'ng amulw purge; 
moderately sorted; angular to subangular; sand and 
gravel are mostly quartzite and schist; mist. 

8 5-13 0' CUTTINGS CLAY moderate yellouish 
broun (10 YR 5/4), some gravel, gravel is 0 25 to 
2m, conmonly 0 5m, mostly angular quartzite; a 
little schist; soan? fine to very coarse-grained 
sand, well sorted; angular to subangular, moist. 

I - - - -  

I 

12 

I - -  
13 I- - -  I 

UPlpB 

PAGE 3 OF 8 

SAMrl F? rnl1 FCTED 
OR OTHER TESTS 

PERFORMED 

'I 750' 

106' 



WELL NO - 
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SAMR ES rflll ECFD 

PERFORMED 
E Z  0 - W  LITHOLOGIC DESCRIPTION OR OTHER TESTS 

t 

a 4 -  ZCL x 89 miz 

3 2 L 

- 

LOG OF BOREHOLE PAGE .7 8 

13 -20 0 ' .  CUTTINGS* GRAVEL AND CLAY- moderate 
yellowish brow (10 YR 5/4). gravel is mostly 
quartzite, a Little schist, cannonly 0 8 to 1 Omn; 
up to kRn, trace fine to very coarse-grained sad; 
moderately sorted; subangular to angular; moist 

20.0-23.0': CUTT1NGS GRAVEL AM) SILT moderate 
yellourah brown (10 YR 5/41: gravel consists of 
lithic fra-ts rrp to 4nn; cannmly 0 5 to lm; 
sane fine to very coarse-grained sud ,  trace clay; 
(&lo%), well sorted, shangular to angular, damp 



WELL NO LOG OF BOREHOLE PAGE 4 W R  

I I  I I 

LlTHOLOGlr DESCRIPTION 

I I 

23 0-28 0' CUTTINGS GRAVEL AND CLAY moderate 
yellowish brown ( I O  YR 5/41, gravel consists of 
lithic fragmmts as above, comnonly 0.25 to 0 Sara, 
up to 1 Sara; some fine to very coarse grained 
sand, moderately sorted, s-ngular to angular; 
mol St 

28.0-30.0' CUTTINGS CLAY moderate yellowish 
brow (10 YR SJ61, same fine to very coarse- 
graincd sand, trace gravel, lithic fragments and 
gravel are a m i x  of quartzite; a little schist and 
nmfics, 0 2 to 0 5m average; to 0.- sand i s  
similar to gravel lithologically; trace silt, 
poorly sorted; s&wular; moist. 



LOG OF BOREHOLE 

LI THOCOGl C OtSCRlP I O N  

a 

I 

3 

30.0-36.0' CLlTTlNGS SAND- moderate brown (5 YR 
4 / 4 ) ,  sand is fine to very coarse grained but 
predominantly very coarse-grained, sane clay; 
trace gravel, gravel is 0 2 to 0.5m conmonly, up 
to 0 &mn, Lithic fragments; poorly sorted; 
subangular: mist 

36 .040  0' CUTTINGS. CLAYEY GRAML moderate 
yellowish brown (10 YR 5/4), gravel is cannonly 
0 25 to OSm, up to 1 Sum: trace fine to very 
coarse-grained sand, poorly sorted: angular, wet 
(from drill water) 

P A R  5 OF 8 



MLL NO 48-89 LOG OF BOREHOLE 

42.0-43 0' CUTTINGS CLAYEY SAND- modcrate 
yellowish brown (10 YR 5/4), Sad i s  d l u n  to 
very coarse gralmd; scam gravel, gravel is 
coamrmly 0.25 to 0.5m; up to 0 . b ;  lithlc 
fragments, moderately sorted; angular; wet (from 
drill water) 

43.0-46 5' CUTTINGS CLAYEY GRAVEL. moderate 
yellowish brown (10 YR 5/4), gravel is  0.5 to 
0.75m conronly; up to km (5-1oX is knn); a lot 
of mafic lithic fragamts; same d l u n  to very 
coarse-grained s a d ,  moderately sorted; angular; 
wet (from drill water) 

PAGE f i O F 8  

SNJM FC w I rcrro 
OR OMCR I€STS 

PERFORMED 



WELL NO - LOG OF BOREHOLE P A R  7 OF 8 

46.5-51.0’. CUTTINGS. GRAVELLY SAND. pale 
yellouish brown (10 YR 6/21, sand is predominantly 
medim-grained but ranges fine to very coarse- 
grained, approximately 20% very coarse, gravel 
cannonly 1-krm to 4m but has 30% flm; some clay; 
moderately sorted, angular to stbnngular; wet 
(fran drill water) 

51 0 -52.0’: CUTTINGS. SANDY GRAVEL pale 
yellowish b r m  (10 YR 6/21; gravel a d  rand sunt 
as above except for percentages; moderately 
sorted; angular to subongluar, l i t t l e  clay, wet 



WELL NO 48-89 LOG OF BOREHOLE PAGE 8 OF 8 

- 
j3 

4. 

55 

56 

57 

5a 

59 

6C 

61 

52 0-54 10’ CUTTINGS CLAYSTONE. grayish orange 
(10 YR 7/C), weathered, moderately plastic,  
OccasioMl dark y e l t w i s h  orange (10 YR 6/61, 
clast,  Yet (from dr i l l  water) 

TOTAL DEPTH = 54 10’ 



LOG OF BOREHOLE 
e OA RY/DATE A+if l~h~ /9 -29-57 

LOCATION ocky Flats Plant, Background 
COORDINATES N30,851 28 E16,062 22 
TOTAL DEPTH 482' 

DRILLING COMPANY Bodes Brothers 
DATE DRILLED May 15- ~ 16, 1989 

A r  Rotary Percussion Hammer 
EM 

DRILLING METHOD 
LOGGED BY 

-~ 
. .... 

GEOLOGIST 

BOREH@LE/WELL NO 49-89 BR 
GROUND SURFACE ELEVATION 6024 9' 
WATER LEVEL ENCOUNTERED 330' 

STATIC 9 37' (6/14/891 
DRILLER P Wiebe HELPER r Parmo. c Devrous 
DRILLING FLUID None 
CHECKED BY &A ,& ' LLWLL>C , 

SITE MANAGER 

CEARP MANAGER 
COM M EN TS 

LITHOLOGIC DESCRIPTION 
SAMPLES COLLECTED 

PERFOIWED 
OR OTHER xsrs 

COLLUVIW 

0 0-3 0'. CUTTINGS: SILTY CLAYEY SAND: moderate 
yellowish brown (10 YR 5/4), very fine to coarse 
grained, angular; slightly danp to dry 

3 0-4 0' CUTTINGS SILTY CLAY: moderate yellouish 
brown (10 YR 5/4), some very fine to coarse- 
grained sand, trace fine gravel, soft; moderately 
plastic, danp 

4 0-5 0' CUTTINGS. CLAYEY SILT moderate 
yellowish brom (10 YR 5/4). sune very flne to 
coarse-grained sand, dusty cuttings, 1-2 mn c ey 
balls, slightly mist 



I 

5.0-6 5' CUTTINGS SAND, SILT AND CLAY: modcrate 
brom (5 YR 4 / 4 ) ,  very fine to coarse-grained 
sand; trace fine to coarse gravel; angular; 
granitic; slightly cohesive, damp becoming mist 

7- WELL NO 49-89 UR LOG OF BOREHOLE PAGE 3 OF 

t 
E E  
a 4 -  x W  

- 
SAMPI ES m i  I VKD 

41 Q. LITHOLOGIC DESCRIPTION OR OTHER TESTS 
0 d 

PERFORMED x 8 2  52 

6.5-9.0': CUTTINGS: SILTY CLAYSTONE: modcrate 
yellowish brow (10 YR 5/4); trace very fine to 
madim-grained s a d ;  occasional iron-oxide flakes, 
fracture fillings; slightly plastic; soft; moist. 

9.0-13.0'- CUTTINGS. SILTY CLAYSTONE: light olive 
gray (5 Y 5/21; dark yellowish brow (10 YR 6/6) 
mottling; moderately plastic; very snmtl cuttings; 
moist. 

937' 



13.0-17 0’ CUTTINGS SILTY CLAYSTONE: light olive 
gray (5 Y 5/21; dark yellowish orange (10 YR 6/61 
mottling; some streaks of medim dark gray (N 
6/01; carbonaceous streaks; firm; moderately 
plastic; danp. 

17 0-32.0’: CUTTINGS: SILTY CLAYSTONE: diu gray 
(N 5/01 and dark yellowish brown (10 YR 6/6); 
smnll pockets of very fine-grained clean sand; 
carbonaceous streaks; firm; moderately plastic; 
Wt. 



22 

23 

24 

25. 

I T - -  

17.0-32 0’ * CUTTINGS. previous page. 



32.0-33 0 ' :  CUTTINGS. SILTY CLAYSTONE: modcrate 
yellowish brom (10 YR 5/61, occasional clayey 
very fine to mediun-grained s a d .  

37 

33.0-38.0'- CUTTINGS SANDSTONE: grayish yellow (5 
Y 8/4); medim-grained, well sorted; sthrwndcd; 
qJartz; feu mfics; feu iron flecks; trace gravel- 
-15-20 IUII angular sandstone; infrcqucnt silty Clay 
balls; moderate yellowish brown (10 YR 5/41 and 
medim gray (N 4 ) ;  soft: 
Note. Hole praducing water. 

I 1 

'J 350' 



38.0-39.0,: CUTTINGS. SANDSTONE: smne as above; 
increasing iron cemented layers; hollow 
concretions of iron-rich material. 

39 0-40 0' CUTTINGS: SANDSTONE: Same as above; 
dim-grained sand to mediun-grained gravel; 
trace to some lithic fragments; increasing iron 
cementation; concretions. Discharge water 
reddi sh 

40.0-43.0': CUTTINGS: SANDSTONE: same as above; 
sme fine gravel; increasing silty claystone!; 
olive gray (5 Y 4/11: hard, moderately plastic. 

43.5-45 0' -  CUTTINGS. SANDSTONE. as above; 
increasing claystone; olive pray (5 Y 4/1) and 
moderate yelloursh brwn (10 YR 5/4). 



- 
15 

46. 

17 

48 

49 

50 

51 

52 

45.0-47.0’: CUTTINGS. SILTY CLAYSTONE: medim dark 
gray (N 4/01; moderately plastic; hard. 

47 0-18.2’ CUTTINGS: SILTY CLAYSTWE: s(IIIIC as 
above; same very fine to fine-grained sand. 

TOTAL DEPTH = 48 2’ 



LOG OF BOREHOLE 

CI 

t 

a 
IE 

v 

LOCATION ,,'f?ocky Flots'Plant, Backqround ' 

COORDINATES N33374 00 E18357 88 (RFP) 
TOTAL DEPTH 980' 

SAMPLES COLLECTED 
OR OTHER TESTS 

PERFORMED 

W 
J a LITHOLOGIC DESCRlP ION  

u 
X I  

a:c3 I W  
+ a  

?53 SE 

DRILLING COMPANY Bodes Brothers 
DATE DRILLED Ami1 6, 1989 
DRILLING METHOO Hollow Stem Auger 
LOGGED BY R T Treat 

GEOLOGIST 
COM M EN TS 

BORFHOLE/WELL NO 50-89 
GROUND SURFACE ELEVATION 6023 5' 
WATER LEVEL ENCOUNTERED None 

DRILLER 
DRILLING 
CHECKED 

STATIC None (5/17/89) 
K Parker HELPER R Orr 

FLUID None 
BY -d <?? ..& ' j C29L544 

SITE MANAGER 

CEARP MANAGER 

TOPS01 L 

0 0-1 8' SAMPLE 
Recovered 0 3/1 8' = 17%. 
CLAY: dusky brown (5 YR 2/2), gravelly; abundant 
roots; weakly cemented; mediun stiff, poorly 
consolidated, moist. 

1 8-3 8' SAMPLE 
Recovered 0 0/2 0' = OX. 
Note. nunerous gravel and several cobbles present 

Note 3 8-4 8' drilled uith center bit No 
samples taken. 

4 8-5 8' SAMPLE 
Recovered 1 O/l.OD = 100% 
CLAY light brown (5 YR 5/61 to moderate yellouish 
brown (10 YR 5/41, gravel (0.25 to 7 50 mn); fine 
to very coarse-grained sand (3.0-0 5 phi), 
moderately cemented, mediun stiff; poorly sorted, 
Lou plasticity; moist 



#LL NO 50-89 LOG OF BOREHOLE 

LITHOLOGIC DESCRIP IlON 

- 
3 

_I 

3 

7 

B 

9 

1C 

11 

1: 

1; 

5 8-7 8' SAMPLE 
Recovered 2 0/2 0' = 100% 
5 8-6 2' GRAVELLY CLAY same as above, some sand 

6 2-7 8' CLAYSTONE dark yellouish orange (10 YR 
6/61 to pale yellouish broun (10 YR 6/21, mediun 
plastici ty, massive, homogeneous, moderately 
cemented; mediun hard; severely oxide stained, 
highly ueathered, danp 

7 8-9 8' SAMPLE 
Recovered 2 0/2 0' = 100% 
CLAYSTONE same as above 

TOTAL DEPTH 9 8' 

PAGE 3 OF 2 



LOG OF BORING NO. 5 5 4  

Ground Surface Elevation 6 10 3 . 6  2 

Proiect: ~ o c k y  Flats P l a n t  

Date Orllled 9/29/86 Coordinate8 N 3 2 2 5 9 . 5  E 1 5 2 1 7 . 2  

ROCKY FLATS A I L W I U M  

0-3.0'-Cuttings. 
BOULDERS: quartzite; dry. 

3.0-4.0'-Cuttings. CWLY: 
light brown (SYR 5 /4 ) ;  
silty; semi-plastic: 
unconsolidated; damp. 

4.0-26.O1-Cuttings. 
GRAVEL: moderate brown 
(SYR 4/4); granite and 
quartzite pebbles, cobbles 
and boulders w i t h  coarse 
to very finr-graind mand: 
poorly sorted; 
unconsolidated; damp. 

Material De8cri 



- 
Elev. 
feet - Material Dercription 

26.0-27.0'-cUttbga. 
GRAVEL: moderate brown 
( ~ Y R  4/4): granitic 
pebbles and cobbles w i t h  
very fine-gramed silty 
sand: poorly sorted: 
unconsolidated: damp. 

27.0-32.0'-Cuttings. 
BOULDERS: granite and 
quartzite: damp. 

32.0-33.Oi-Cuttings. 
BOULDER: granitic: damp. 

33.O-34.Oi-~ttings. 
SAND: pale Yellowish 
brown (10YR 5/2) to pale 
brown (5YR 5/2) ,  very 
f ine-grained to very 
coarse-grained: silty: 
poorly sorted: rounded: 
damp. 

34.0-35.5~-Cuttings. 
CLAY: moderate brown 
( 1 O Y R  4/4) ; sandy: vary 
fine-graincd; quartzite 
gravel at base: plastic: 
moist. 

I 

Project: Rocky Flats Plant LOG OF BORING NO. 55-86 

Date Drilled 9/29/86 Coordinate8 N 3 2 2 5 9 . 5  E 15217.2 

Boring Method k i n g  Driver Ground Surface Elevation 6 10 3 . 6  2 

LARAnIE FOmTION 

35.5-36.5*-Cuttings. 
CLAYSTONE: light olive 
gray ( 5 Y  5/2) and duaky 
yellow (5Y 6 /4 ) :  silty: \ plastic: moist. 
nrrAL DEPTH: 36.5' 

Remark8 Loneed bv- T. Culliver 

'en t ation I e r?r\ a nc e 
B b w d  IncN 

20 40 r 

I 



APPENDIX B 

WELL CONSTRUCTION SUMMARIES 

Draft Background Geochermcal Charactencation Report 
Rocky Flats Plant, Golden, Colorado 
p \wp5\docs\rockweIl\bkgd-toc 104 

October 9, 1989 
Appendices 



WELL 
COMPLETION 
INFORMATION 

@ QA 8ylDate /- ,&W#%?' M /y-/3--B? 
Locat ion R&ky Flats Plant, Background WOII NO. 01-89A 
coordinates N 31600 11 C 15183 13 (XFP) Elevation Ground Surface 6177 1 ' 
Tota l  Depth  W o l l  51 35' T O P  o f  c a r i n g  6124.15' 

Formation o f  Complet ion Rocky F l a t s  Alluvlun 
Car ing  Material Schedule 40 PVC C a r i n g  Diameter 4 1/2" 0.D. 
Screen   ater rial Schedule 40 10-slotted PVC 

Date Installed 04/07/1989 Approved B y  

Boreho le  s4 O' 

B y  K . W .  Van Allen 
Goologirt  

CEARP Manager 

comments  No centralizer installed due to cased borehole Boring was drilled with 
3 1/4" ID hollow stem augers then reamed with the ODEX. 

2 7 '  Protective casing stick-up 

TOP of  C a r i n g  05'  

Ground Surface 
4 I / l / I / f  / I d  

Surface Seal- 

I I Volclay grout 

t I 

I Filter Material.- 

Backfi l l  

Bac k f  111 

I B-1 

Surtaco C 

-t- 
I lorehole 

)iameter* 

8 5/0" 

op o f  Screon D e p t  

T I  

i r ing  

10 09' 

Boreholo 
Total  Dopth  

16-40 Silica sand 



WELL 
COMPLETION 
INFORMATION 

0 QA ~ y / ~ a t e  4&-/ T - ~ _ L <  ?vdz t  / 7 47- E'/ 
Location d0ck.l Flats Plant, Background W a l l  No.  01-89P 
C0ordinat.r 11 31599 94 E 15183 24 (RFP) Elovation. Ground Sur tate  6131.8' 
Total Depth* WoIL 38 2 6 '  TOP of  casing 6123 76 ' 

Formation o f  Complotion Rockv 
Casing Uatorial m u l e  40 PVC 
Scroon Material Schedule 40 10-slotted PVC Surfaco Casing ~ i a m o t o r  5 5/8" 0 D. 
Oat. Installod 3/15. 3/19 & 3/71 /m 
InStallod e y  R A. Cha~uis // S I ~ O  ~ Y n a g o r  

Borokolo 54.6' 

Castng OLamOtor 1 5/16" 0 D- 

Approvod By & &rpf&wu+t  , 

Goologlst 
CEARP M u u g . r  

Commontr 

Ground Surtaec 

7 

t 

Flltor ~ a t o r ~ a i .  - 
16-40 Silica 

sand 

2.85' Protective casing stick up 

rsbng 

* 28 58' 



W E L L  
COMPLETION 
INFORMATION 

0 QA Byloate +,i +& / 4-/+ 
L o c a t i o n  -17 P u t s  Plmt.  R n  c -rY und w o i i  NO.  02-89 

~ o o r d i n 8 t a s  N 31676 84 E 15d17 21 ( W P )  E l O V 8 t I O n  Ground Surrrce n '  

T o t a l  Depth  W o l l  5 1 . 2 5 '  T O P  o t  Cas ing  6107-7 

Format ion o f  Complatlon Rocky Flats Alluvium 
Casing Matorial Schedule 40 PVC Casing oiamator 

S c r e e n  Material  Schedule 40 10-slotted PVC Surtace Cas ing  oiamotor 3 5/8" 0 

Data  Inst8lled 04/18/1989 Approved By  

Installod B Y  K W Van Allen 
Geologist 

1 '  

eorahote 52 0 '  

CEARP Manww 
Comments  

I e 

2 7 '  Protective casing stick-up 

20 52 '  

rot81  

surraca so81 

Filtor M a t o r i a k t 1 ,  

sand 
, bL . '  :I 1 , i T o o  of  Scroen  Dopt 16-40 Silica 

z 

Borahole 

( f t  I 
Tot81 DOP th 



~ 

e 

e 

WELL 
COMPLETION 
INFORMATION 

QA ByIDate -d?kZ.u- - .  /5 -- 3 - &? s1 
Location Rgcky Flats Plant, Background Wel l  No 03-89 
Coordinator  N 30794 80 E 15266 77 (RFP) Elevat ion Ground Sur face 6122 0 '  
Total  D o p t h  W o l l  50 3 '  f o p  or c a r i n g  6124 0 '  

Formatlon o f  Complet ion  Rocky Flats Alluvium 
Car lng Matorlal  Schedule 40 PVC Casing Dlamoter 4 1/2" 0 D 
Scroon Mator ia l  Schedule 40 10-slotted PVC Surface Car ing  ~ i a m o t o r  8 5/8" 0 D- 
Oat. Inr ta l led  04/27/1989 Approvod By 

Inrta l lod  B Y  K.W. Van Allen 
G o o l o g i r t  

B o r o h o l o  4' 

CEARP Managor 

Commontr  

Ground Surfacs 

Sur faco Soal 
M a t or la  1- 

Volclav Trout 
Surface 

Flltor M 8 t O r h l .  - I 16-40 Silica 
s an 

Flltor P a c l  
L o n s t h  (ft .  r 

m 

- 

3 

3 - 

2 7' Protective casing stick-up n 

I Borohole  
DIamoter 

To of Scroon Dopt  

TI 
I I W O l  

b r ~ n g  

9.5 '  

Total 

Surfac. c 

I - T - I  

1 I 



W E L L  
COMPLETION 
INFORM A T I 0  N 

9 
Wol l  No. 04-89 

coordlnator N 30852 38 E 16077 58 (RFP) Elevat ion Ground Surface 6105 9 '  

Tota l  D o p t h  WolL 55 7 '  T o p  of Casing 

Formation o f  Complot lon Rocky _Flats Alluvium 
Car ing  Matorlal  Schedule 40 PVC c a r i n g  oiamotor 4 1/2" 0 D. 
~ c r . . n  ~ a t ~ r i a l  Schedule 40 10-slotted PVC 
Dato Inrtal loC 05/08/1989 Approvod  B y  

Inrta l lod  BY R-1 Thun 

b107 07' 

B o r o h o l e  56 0' 

~ u r t a c e  c a r i n g  DIamotor 8 518'' 0 D* 

Goolog is t  
CEARP M.rug.r 

Commont8 

Surfac. S0.I 
M I t 0  f 1. I 

Volclav prout 

Flltor Y.t.rhl. 1 

16-40 Silica 
sand 

'F l l tor  Pack 
46 8 L o n s t h  (ft.1 

ul 
Ln 

4 

VI 
rn 

V 

Backfi l l  
Congth (ft.) 9 

2 60' Protective casing sticK-u? n 

T 

loroholo  
) lam t 0 r 

I 
1 W o l l  Tota l  



WELL I 
COMPLETION 
INFORMATION 

QA BylDate ,A /7 17 & / L \ m f &  - ,  / 2 - 2  7 x 7  
L o c a t i o n  Rod& Flats Plant, Background Well  N o  05-89 
Coord ina tes  N 4105 7 55 E 20445.99 (RFP) Elevat ion  G r o u n d  Sur face  5968.4' 
T o t a l  D e p t h  We11 33-31' T O P  o f  C a r i n g  5970.17 ' 

Format ion  o f  Comple t ion  Rockv Flats Alluvium 
Cas ing  Mater ia l  Schedule 40 PVC Cas ing  ~ i a m e t e r  4 1/2" 0.D. 
S c r e e n  Mater ia l  Schedule 40 10-slotted PVC 
D a t e  Insta l led  2/27/89 A p p r o v e d  B Y  4.- - /~//>4 

B o r e h o l e  33 51' 

Sur face  C a s i n g  D iameter  8 518'' 0.D- 

Site Manager  I Insta l led  ~y K*E Miller fl 
G e o l o g i s t  

CEARP M8n89.r 

C o m m e n t s  Set s tainless steel centrallzer from 31.77 to 30.67' below ground surface 

e 

2 9' Protective casing stick-up n 
Ground Sur face  I 

T o p  o f  C a s i n g  1.77' 9 
Sur face  S e a l  
Mate r ia l  I 

I Volclav Grout I 
S u r f a c e  1 

~ 

Length  ( f t  11 

t 
f Filter Mate r ia l  - 

Fi l ter  Pack  

Back f  i l l  

d / V A  

Top of S c r e e n  Oept  

W e l l  T 
33.31 D e p t h  

I 

, 
i r i n g  

11.86' 

ota l  
(ft.1 

Tota l  D e p t h  
( f t  1 

Backf i l l  M a t e r i a l  



WELL 
COMPLETION 
I NFORMAT ION  

&&( /3 -2-23 7 
L o c a t i o n  &Q&V Flats Plant .  B W  nd Wel l  No mi-89 
Coord ina tes  N 42256 66 E 21069 70 (XFP) Eleva t ion  Ground S u r f a c e  5960.1 '  
T o t a l  D e p t h  well  32 8 '  l o p  of  Cas ing  5961-94 '  

F o r m a t i o n  o f  C o m p l e t i o n  Rocky F l a t s  Alluvium 
Cas ing  M a t e r i a l  Schedule 40 PVC Cas ing  ~ i a m e t e r  4 112" 0.D 
S c r e e n  M a t e r i a l  Schedule 40 10 -s lo t ted  PVC Sur face  Cas ing  D iamete r  8 518'' 0.D. 
D a t e  I n s t a l l e d  2 /28  and 3 / 1 / 8 9  Approved  By k&mfaiy\ 
I n s t a l l e d  B Y  K . E .  Miller S i t e  M i n a g o r  

B o r e h o l e  35 7 '  

Geo log is t  
CEARP Managor 

c o m m e n t s  Set s t a i n l e s s  s t e e l  c e n t r a l i z e r  from 30.0  t o  31 .1 '  below ground 
surface 

2 . 7 '  Protect ive  casing stick-up 

Ground Surface I 
b I l l l / / f  / / / I / /  

Sur face  Seal-- 
M a t e r i a l  

v- 
I lSurf  a c e  

T F i l t e r  Matorial.  I 
16-40 S i l i c a  

sand 

F i l t e r  Pack 
L e n g t h  ( f t  1 

Sur face  C a r i n g  

3oreho le  
Dlameter 

7 114'' 

I I 
'op  o f  Screen D e p t  

I T I  
B o r e h o l e  
T o t a l  D e p t h  
( f t  1 

1 I 

B a c k f i l l  M a t e r i a l  



WELL 
COMPLETION 
I N F O R M A T I O N  

I @ CIA BylDate ? / L ! 3  
Locat ion  Rocky Flats Plant, Background we11 N O  07-89 
Coordinates N L7781 - 0 7  
T o t a l  D e p t h  W e l l  30.47 ' Top of  Casing 5948.08 ' 

1.46  (KFP) E l e v a t i o n  Ground Sur face  5946.1' - 7  

B o r e h o l e  34 4 '  
Formation o f  c o m p l e t i o n  

Casing M a t e r i a l  Sche dule 40 PVC Casrng D i a m e t e r  4 1/2" 0.'. 
S c r e e n  M a t e r i a l  Schedule 40 10-slotted PVC 
D a t e  Ins ta l led  3/2/1989 A p p r o v e d  By 

Ins ta l led  B Y  K E. Miller 

Rocky Flats Alluvlum 

S u r f a c e  Cas ing  Diameter  8 5/8" O.D. 

G e o l o g i s t  
CEARP Managor 

Comments Set stalnless Steel centralizer from 27.05 to 28.3' below eromd surfatlP 

A / / I / / /  / / A  

S u r f a c e  S e a l -  
M a t e r i a l  

e 

e 

F i l t e r  P a c k  F i l t e r  P a c k  

B a c k f  Ill 

2.9' Protectlve casing stlck-up 

U I  I I  I I 

B o r e h o l e  
T o t a l  D e p t h  19.43 

-l I 1 l ' - . l  '1 - YLOU B a c k f i l l  M a t e r i a l  
9 - *  gh and 3/8" Volclay bentonite pellets 



WELL 
COMPLETION 
INFORMATION 

QA ~ y ~ ~ a t e  \/A .*/-L( ~21 ,  I 7 J( fFf/L /7 -  T - F ; ~  
Locatbon Xo'db~ Flats Plant. Back- nd Wol l  No.  118-89 

Coord1nat.a N 43199 87 E 22617 22 (RFP) Elovation* Ground Surtaca 5 9 1 6 . 1  ' 
Total 00pth* W o l l  24*7' TOP or  casing 5935.08' 

Formatlon ot  Complotlon Xockv Flats Xlluviurn 
casrng Matorial Schedule 40 PVC casing Dlamotor 4 1/2" O.D. 
Scraen Matorla1 Schedule 46 10-slotted PVC 

~ n s i a ~ o u  B Y  K . W .  Van U n  sit. Mdn8g.r 

f 

~ o r o h o ~ o  27 5 '  

~ u r t a c o  Casing ~ ~ a m o t o r  8 5 /8"  O.D. 
Data Installed 03/07/1989 Approvod By & / /<,.A ( =///1x 

Goologlst  
CEARP M u u g . r  

Comments Set stainless steel centralizer from 22.95' to 24 05' below oround surface 

Ground ~ u r t a c l  - 
Surtaco SoaI 
U a tort. 1- 

Volclav Trout 

J 

7- 
Backfill [-- 

3.0' Protective casing stic!c up 



WELL 
COMPLETION 
INFORMATION 

3-3 --e(] 
W e l l  N o  

QA By/Date 
L o c a t i o n  Lockv F l a t s  P l a n t  3zckyround 09-89. 
C o o r d i n a t e s N  42275 09 E 24169 13 (KFP) Elevat ion  Ground Sur face  5883.1' 
T o t a l  D e p t h  w e l l  T o p  o f  Casing 

F o r m a t i o n  o f  Comple t ion  COlhVlum 
Casing  M a t e r i a l  Schedule 40 PVC Casing ~ i a m o t e r  4 1/2" 0.D. 
S c r e e n  M a t e r i a l  Schedule 40 10-slotted PVC Sur face  c a s i n g  oiamotor  8 518" 0.D- 

~ n s t a ~ ~ e d  BY K . W . u n  

- 

9.6' 5885.15 ' 
Boreho le  19 5 5 '  

D a t e  I n 8 t a l l e d  ? / ~ / I Q R Q  Approved  B y  af 7,///,,&,/flOd 

sit. hanagor ' 

CEARP Marugor 

G e o l o g i s t  

C o m m e n t s  Set stainless steel centrallzer from 7.25 to 8.4'  below 

ground surface 

3.0' Protective casing stick-up 

ling 

3.48' 



W E L L  
COMPLETION 
JNFORMATION 

- Y[, -5j=? 

W e l l  No 10-89 
Elevation Ground Sur face 5806.5 '  ~ o o r d t n a t e g  N 44655.14 E 23771.64 (KFP) 

Total  D e p t h  woii 3 6 . 5 '  l o p  of c a s i n g  5808 41 '  

Format ion of Complet ion Colluvium 
Casing Material  Schedule 40 PVC 
Screen  Msterral  Schedule 40 10-slotted PVC 
D a t e  lnatal led 3 /23/1989 
Inrta l lod  B Y  R.T. Treat 

B o r e h o l e  4 6 * o '  

Car ing  oiamoter 4 1/2" 0-D. 
Surface Car ing  ~ i a m o t e r  

Approved By dO+?fll/ p d &  

8 518'' 0.110 

Site Managor / Gootogist 

CEARP M8Mg.r 
Comments  Set stainless steel centralizer at 3 3 . 5 '  to 35  0' below ground surface 

Ground Surfacl 

7 
Surfaca Soal  
M8tOr ia l  

Volclay grout 

Surface 

Filter Matorial  - 
16-40 Silica 

sand 

2.60' Protectlve casing stick-up 

Backfil l  Matorial  1/4" Volclav bentonite pellets and slough 



W E L L  
COMPLETION 
INFORMATION 

QA By/Date -4-U.J /41.a.Jm{&A - / y- T/? -<7 4 
acknround Well N o  11-89 Locat ion  Ro&v F l a t s  Plant. B 

Coord inates  44616 .73 E 20500 44 (RFP) E l e v a t i o n  Ground Sur face  5826-1' 
T o t a l  D e p t h  Well 26-11' ~ o p  of  Casing 5827 80' 

Formation o f  C o m p l e t i o n  Colluvium 
Car ing  M a t e r i a l  Schedule 80 PVC c a r i n g  D iamoter  2 318'' 0.D 
S c r e e n  M a t e r i a l  Schedule 50 10-slotted PVC S u r f a c e  Cas ing  D iameter  5 518'' 0 . D  
D a t e  I n s t a l l e d  3/27 and 3/28/1989 
Ins ta l led  B Y  J*E. )*arks 

Borei to le  32 10' 

Site Man/.gor 

CEARP M8nw.r 

G e o l o g i s t  

Comments Well construction inside 3 1/4" I . D .  Hollow stem augers due to 
instability of borehole 

a 

a 

,-, 2 9' Protective casing stick-up 

T o p  o f  C a s i n g  1 70' f 
S u r f a c e  So81 

sand and sloug 

Filter P a c k  

hole 
1D.P ith 



WELL 
COMPLETION 
INFO R MATlON 

7- / 7 - 9  QA ~ y / ~ a t e  4; w&/* a( /3'7/(& / 
~ o c a t b o n  Ro&y Flats Plant, Background W.11 NO. 12-89 
C0ordlnat.s N 44092 7 5  E 22254 49 ( W P )  Elovation: Ground Surtace 5859.4' 
t o t a l  Depth- woi i  11 64' t o p  ot casing 5861 20' 

Formation of  Complotlon Col-ed c- 
Caslng Yatorlal Schedule 40 PVC casing o ~ a m o t o r  4 117 
Scroon Yatorlal Schedule 40 10-slotted PVC 

InSt8ll.d By J .E .  t b k s  SIIO ~ P n a g o r  

/ 

Borokola  l9 2 '  

11 (J D 

sur taco  Casing ~ i a r n o t o r  8 518" 0-D. 
Oat0 lnSt8ll.d 03/13/1989 Approvod BY 7 t / c ? /  

Goorogist 
CEARP M.rul*r 

~ o m m . n t s  Set stainless steel centralizer fron 10.0' to 11.21 below 8 -  roun Sur 

3 0 '  Protective casing stick up 

T O O  o f  Casing 1 80' 

I lontor lto 

Flltor Y.t@rbrl. 
16-40 Silica 

2 3/8" Volclay bentonite pellets B a t k t l l l  YatOrhl .  



? 

WELL 
COMPLETION 
INFO RMATlO N 

I 

l 0 QA Byloate p d f i y  r / rm / y  - -  / 7  e c/ 
~ o c a t i o n  Roc i' Flats Plant, Bacl,=round We11 No 13-89 
Coordinates N 4L333.93 E 23567 14 (RFP) E levat ion  Ground  Surface 5846 0 '  
Tota l  D e p t h  Wel l  1 0 . 5 '  l o p  of  Casing 5847.68' 

Format ion of  Complet ion 3 
C a r i n g  Mater ial  Schedule 40 PVC Casing ~ i a m o t o r  4 1/2" O 9. 
Screen  Mater ial  Schedule 40 10-slotted PVC or A A 2 U J L  

Instal led BY J E Harks 

comments  Set stainless steel centralizer fron 8.8' to 9 03' below ground surface 

Borehole  20 3' 

Date  Instal led 3/16/1989 Approved  BY 

Goo log is  t 
CEARP Mawor  

Elentonite 

Length ( f t  1 

Filter M8toriol  - 

~~ ~~ 

,-. 3.2' Protective casing stick-up 

T o p  o f  Casing 1 68' 8 

Filter P a c k  
12 Length ( f t  1 P 

'- Surfaco C a i - n g  

Borehole  
Diameter 

7 1 /4"  

Top o f  S c r o o n  Oept  

WOI I  Tota l  

Borehole  
Total  Oopth 

Backf i l l  Mate r ia lJ  1/4" Volclay hen tonite pellers 



2 7 '  P r o t e c t i v e  c a s i n g  s t i c k  up 

Surtaco Saab 
Y m8ort.l: 

th 

~ ~ ~ k f l l l  3/8" Volclay b e n t o n i t e  p e l l e t s  and slough 



W E L L  
COMPLETION 
I NFORMAT ION  e QA BylDate ,{&UZ/&b. / q- 7-9 ? 

~~~~t~~~ H&ky Flats Plant, Sackgrou6d WOII  N O  15-59 
Coordinates iq 32873.07 E 18514 33 (?FP) Elevat ion Ground Sur face 5n75 

Tota l  D e p t h  we11 22 65 '  f o p  ot  Casing ' 027 .67 '  

Format ion o f  Comple t ion  Colluvium 
Casing Mater ia l  Schedule 40 PVC Casing ~ i a m o t e r  4 1/2" 0 I). 

S c r e r n  Mater ia l  Schedule 40 IO-slotted PVC Sur face  Cas in  motor  8 5 / 8 "  0 D e  

Date  Instal led 04/05/1989 A p p r o v o d  BY 4//& u3x* 
Instal led B Y  ROT Treat sit. Mandigor 

~~~~~~t~ Set  stainless steel centralizer fron 20 95' to 22.15' be1017 ground surface 

B o r o h o l e  33 0 '  

Goo log is t  
CEARP M a w o r  

3.1' Proteccive casing stick-up n 
T o p  of Cas ing  2 0 7 '  

Ground Surtace 

Surtaco S o a l -  Surtaco C88tng 
Mat r ia  I* 

Volclay grout 

Fi l ter  P a c k  

th 

~ ~ ~ k f i l l  ~ ~ t ~ ~ ~ ~ l ~  1/4" Volclay bentonite pellets and slough 



WELL 
COMPLETION 
INFORMATION 

QA By/Date LWL /2/-5--80/ 
v 

Locat ion  Rockv Flats P b t .  Backvro und W e l l  No 16-89 
Coord ina tes  a 338OL.66 E 20373 64 (RFP) E levat ion  G r o u n d  Sur face  5 9 0 7 - 5 '  
T o t a l  D e p t h  Wel l  15 0' T O P  o f  Cas ing  

Fo rmat ion  o f  C o m p l e t i o n  Colluvium 
Cas ing  Mater ia l  Schedule 40 PVC 
S c r e e n  Mate r ia l  Schedule 40 10-slotted PVC 
D a t e  Insta l led  03/28/1989 A p p r o v e d  BY 
Insta l led  B Y  R.T. Treat 

59u9 55' 

Boreho le  25 .5 '  

G o o l o g i s t  
CEARP Marugr 

~~~~~~t~ Set stainless steel centrallzer from 13 4' to 14.5' below ground surface 

3.00' Protectlve casing stlck-up 

S u r f a c e  Soal 
M a t e r i a l  

F ltter  Pack  

Tota l  D e p t h  

llets and slough 



W E L L  
COMPLETION 
INFORMATION 

e 

Abvwm I+ f-9 or 
Plant, Background W e l l  No 17-89BR 

Coordinates ll 1 1 1 6 4 . 0 4  E 10357 65 (RFP) Elevation Ground Surface 6024 6' 
Total  Depth  W o l l  24 6 '  T O P  o f  Casing 6026 49' 

Borehole  49 0' 

Comments 

Ground Surface - t- Surfaco S O 8 1  
M8tari. l  

Volclag grour: 

16-40 Sillca 
sand' 

Fi lter  Pack  
12.50 Longth ( f t  1 

tu t u 

2 80' Protectlve casing stick-up 

I 

th 



WELL 

INFORMATION 
I COMPLETION 

/ A'9A - w V&&,. 1 7 - 2 9  -cc, ,7 
2 

18-89 
QA BylDate </M/dd 
Locat ion  K&kv Flzts Plan;, Backsround ' Well  No  

Coord ina tes  N 40124 54 E 16414 a3 (TIFP) Elevat ion Ground Surtace 5978.3' 
T o t a l  D e p t h  We l l  14 22' l o p  ot  Cas ing  j980.05' 

B o r e h o l e  22 0 '  
Format ion  o f  Comple t ion  Valle? Fill Alluviun 
C a r i n g  Mater ia l  Schedule 40 PVC Casing ~ i a m o t e r  4 1/2" O.D. 
S c r e e n   ater rial Schedule 40 10-slotted PVC Surface Cas ing  Diameter  8 518" 0.D. 
D a t e  Inatal led 3/29/1959 Approved  By 45+'L/ /&/Ydr /N[ IL /  
1 n 8 t a l l ~ d  eY K.W. Van Allen / s i te  Mahagor 

Geologist 
CEARP MaMWr 

c o m m e n t s  Set stainless steel centralizer fron 12.57' to 13.57' below Sround surface 

Ground Surtace + / l l l / / r  l l d l / l  

Surtace Seal--  
Mater ia l  

Volclay p,rout 

Surtace 
Soal 
Longth  ( f t . )  I 0 - 
Bentoni te  

h) [ :.5 I S t i b t h  ( I t  1 ", 

Filter Matorml  I 1 

sand 

Fi l ter  Pack Fi l ter  Pack 

VI 

C 

3 0' Protective casing stick-up 

I 

Surtace CaSing 

-1- I 
-6 or o h o  le 
Dlameter 

11" 

Screen  Borehole  
Length  t o t a l  DoP t h  



W E L L  
COMPLETION 
INFORMATION 

/ J  4 QA By/Date - 7 
Location AOC W e l l  No.  

Coordinates B h0864.37 E 17161 65 (mp) Elevation Ground Surface 5939 5 '  
Total  D e p t h  W o l l  12 61' TOP ot  Casing 5941 18' 

Formation o f  Complet ion Valley Fill Alluvium 

Screen Mater ia l  Schedule 40 10-slotted PVC 
D at e In at a I led 041 041 1989 
Installed B y  

- - 
19-89 

Boreho le  16 4' 

Casing Material  Schedule 40 pvc Castng ~ i a m e t e r  4 1/2" 0.D. 

Surface C a r i n g  Di8moter 

Approved B y  

8 5/5" 0 1). 

K w. Van Allen 
Geologist  

CEARP M8w.r 

comments  Set stainless steel centrallzer fron 11 01' to 12 U6' below ground surface 

I I M8terlal  

Volclav Rrout 
Surface 

Length  tft.)  
SO81  

.b 

b 
Filter M8terml - 
16-40 Silica 

sand 

Filter Pack 
Longth (11 1 
Filter Pack 

3.0' Protective casing stick-up 

,sing 

3 74 '  

hole 
I Dopth  



WELL 
COMPLETION 
INFORMATION 

QA ByiDate/&d//&~-- /L/ - -  &3 
I / 

Location ,BQEkv Flats Plant, Background Well No 20-89 
~oorc i inates  N 4441 4 5 1  E 20812 14  (RFP) Elevat ion Ground Surface 5770*9' 
Total  Depth  W ~ I I  14.65' T O P  of Casing 

I 5772.83 ' 

a 

Boreho le  l9 4 '  
Formation of  Complet ion 

Casing Matertal Schedule 40 PVC Casing Diamotor 

Screen Material Schedule 40 10-slotted PVC 
Date Installed 03/31/1989 Approved  B y  
Installed B y  K * W -  Van Allen S I ~ O  ~ a n a g o r  

Valley Fill Alluvlum 
4 1/2" O.D. 

Surface Cas ing  o lameter  8 5/8" O.D. 

Gootogist  
CEAAP Managor 

Comments Set stainless steel centrallzer from 12.98' to 14.11' below ground surface 

Ground Surface 

7 1 Surtace Seal .  
Material. 

, 1 Vo1;lav nrout 
Surface 

\-i8 n t o ni t e 

Filter Mator ia l  - 
16-40 Silica 

sand 

Backti l l  r- 

3 0' Protective casing stick-up 

3 43'  

hot. 
I Dopth  



WELL 
COMPLETION 
INFORMATION 

QA By/Date 4- & & /v - c/ -Bo/ 
21-89 Locat ion  Ro Vckv Flats Plant, Background Well NO. 

Coordinates N 45126 2 2  E 22633 57 ( W p )  Elevation Ground Surface 5723 6 '  
Tota l  Dep th  Wol l  13 4 '  Top  o f  Cas ing  

Formation o f  Completion Vallev Fill Alluvlun 
Casing Material  Schedule 40 PVC casing Diamotor l/2I1 OeD* 

Surface Cas t  Sc reen   ater rial Schedule 40 10-slotted PVC 
Date In8talled 04/03/1989 Approved By  
Installed B Y  K.W. Van Allen 

5725 45' 
B o r e h o l e  16.8' 

Geologist  

CEARP M a w  
comments  Set stainless steel centralizer from 11.85' to 12.8' below ground surface 

3 0' Protective casing stick-up 

Surface S o a l  

th 



WELL 
COMPLETION 
INFORMATION 

QA By/Dato -do GL-LLO 4 4  fw[* 3/,c/g (9 
I 

Locat ion ROCKY F l a t s  P l a n t ,  Background W o l l  No 22-89 
C0ordin.t.s N 34264 35 E 15145 64 ( R F P )  E l o v a t i o n  Ground Surfaco 6045 .4 '  

t o t a l  o o p i h  WOI I  5.85' f o e  of Car ing  6047 0 7 '  

Format ion o f  Complotion Valley F i l l  Alluvium 
1 / 2 "  0 D C a r i n g  Mator ia l  Schedule 40 PVC casing o ~ a m o t o r  4 

S c r o o n  ~ a t o r i a ~  Schedule 40 1 0 - S l o t t e d  PVC 

Oat. Inrtal lod 

InStallOd B Y  

Boroholo  O '  

Surfacr  C a r i n g  Diamotor 8 5 /8"  O.D. 
A p p r o v o d  BY d&+'/.d /&?.M&rn / 

K.E. Pfiller Sit. M inagor  
Goo log i r t  

CEARP M a ~ 9 o r  

I 

Commontr  

~ a 1 . r I . l  
3 / 8  V o l c l a i  1 

B e n t o n i t e  Pe l e t  

t 
Bontonito 

Longth (It . )  

s t i c k  up 3 5 '  P r o t e c t i v e  c a s i n g  

Surtaco Smal 

~~ 

Mat0ri.l' - 
16-40 S i l i c a  San 

Filtor Pack 
3 .851  Length (11.1 t 

Surtacm C 
Dopth  ( f t .  

-t- 
loroholo 
)lamotor 

7 1/4" 

op of Scroon Oopt 

TI 

sing 

2 . 5 5 '  

1 I 

t o t a l  
h ( f t . )  

3 Slough BIckf l l l  Matorial.  



WELL 
COMPLETION 
INFORMATION 

QA BylDate +& && / 3 -2.2+7 
I 

Locat ion &c Plant, Background W e l l  No. 23-89 
~ o o r d t n a t e s  N 31715 79 E 23104 08 ( U P )  Elevat ion Ground Surface 5832 3' 

5834 17' Tota l  D e p t h  w e l l  10.17' T o p  of  Caring 

Format ion o f  C o m p l e t i o n  Valley h 111 Alluvltm 
Casing Mater ia l  Schedule 40 PVC Cas ing  ~ i a m e t e r  4 1 / 2 "  0.D. 
Screen  Mate r ia l  Schedule 40 10-slotted PVC Sur face  Casin  amster  8 518'' 0.D 
Date  Insta l led  3/21/1989 A p p r o v e d  BY 
Instal led B y  K.W* Van 

B o r e h o l e  17 5' 

G o o l o g i s t  - 

CEARP Managor 
comments Set stainless steel centralizer at 3 5' to 9 7' below ground surface 

Sur face  Seal--  
Mate r ia l  

Volclay grout 
Sur face  
S o a l  
L o n g t h  (tt.1 2.0 

N 

0 - 
I t 

18ontonite w 

Filter Matorrol  1 
16-40 Silica - 

Fi l ter  Pack 
L e n g t h  ( f t  ) 7 17 

+ 
0 

+ 
4 

F 
-J 

- 
Backf i l l  
L e n g t h  ( f t  1 tn - 

3.0' Protective casing stick-up n 

I 

--8 or e ho le 
D lam e t or 

7 1/4" 

I I  
l o p  o f  s c r d o n  o e p t l  4 0 '  

well  T o t a l  

Boreho le  
Total  DOP  

Screen  
Longth  

1 I - k,- 

h 



W E L L  
COMPLETION 
I NFORMAT ION  

1 T-/ I- 89 
?round W e l l  N O  24-89 

Coordinates 1 1  64 6 34 (RFP)  Elevat ion Ground  Surface 5730 8' 
Tota l  Depth  We11 12.1' TOP o i  Casing 5733 -16 '  

Format ion o f  Complet ion Valley Frll Alluvlum 
Casing Material Schedule 40 PVC Casing Diameter  4 1/2"  0 D *  
Screen  Material Schedule 40 10-slotted PVC Surface C a s i n g  ~ i a m o t e r  S 518'' 0.D. 
Date  Installed 3/16/i939 Approved  B y  
Instal led B y  K-W. Van Allen 

Boreho le  1 6 . 5 '  

G o o l o g i s t  
CEARP Managor 

comments  Set stainless steel centralizer fron 10.5' to 11.7' below ground surface. 

~ 

3 0' Protective casilIg stick-u:, 

Filter M a t o r ~ o l  

Fi l ter  Pack  

I I 

/ 

Surface Casing 

-1- 
l o reho le  
) lamatar  

7 1/4" 

01 o f  S c r j e n  O e p t 1  5 . 9 2 '  

Boreholo 
Total Dopth  

1 I 



WELL 
COMPLETION 
I N F O R M A T I O N  

QA ByIDate & / 3 - r 3  --e 
Locat ion g c k y  Flats Plan;, Background Well N o  25-89 
Coordinates N 323'7 94 E 28146 31 (RF'P) Elevation Ground Surface 5686.2' 
Tota l  D e p t h  Well 9 65' T o p  o f  C a r i n g  CCyg-:!' 

12.4' Boreho le  

Format ion o t  Complet ion Valley Flll Alluvium 

Casing Mater ia l  Schedule 40 PVC Casing Diameter l/2" 0-D. 
S c r e e n  Mator ia l  Schedule 40 10-slotted PVC 
Date  Instal led 3/22/1989 
Instal led By  K * W *  Van Allen 

Surface Casing Diameter 

Approved By 

8 518'' 0-D. 

Geologrs  t 

CEARP Managor 
Comments  Set stainless Steel centralizer from 8.0' to 9.1' below ground surface 

Ground Surface 

7 
Surface S e a l -  
Material  I 

Volclay grout 
Surface 

Bentonite 

4 
Filter Mator ia i  - 
16-40 Silica 

s ana 

Filter Pack 
Length (11.1 6.4 

I - 3 . 5  !Length ( f t . :  

3.0' Protective casing stick-up 

h 



W E L L  
COMPLETION 
INFORMAT ION  

QA By/Date dub - /3-LS-W 
Locat ion v F l a t s  Plant. Background Well  No 26-89 
Coordinates N 29260 92 E 30864 52 ( U P )  Elevat ion Ground Surface 5601 2' 
Tota l  D e p t h  WOI I  8 0 ~ '  T O P  of  C a r i n g  56n7-93 '  

Format ion of Complet ion Valley Fill Alluvium 
Casing Material  Schedule 80 pvc Casing ~ i a m e t e r  4 1/2" 0.D. 
Screen   ater rial Schedule 80 10-slotted Pvc 

Date  Instal led 3/22/1989 A p p r o v e d  B Y  
Instal led B y  K o W *  Van 

Borehota 8.9' 

Surface Casing Diameter 8 518'' 0.1). 

Goologist  
CEARP M8n8Q.I 

Comments 

I 2.7' Protective casing stick-up n 

t 

f o p  of  Casing 1 73' 

Ground Surface 
4 l l t t f f  I 1  

Surface S e a l  

)-IS n t o nit a 

Fllter M8tor1al  - 
sand 

16-40 Silica 

I 0.0 ]Length (11 - 

th 

Backfi l l  Mater ia l2  None 



WELL 
COMPLETION 
I N F O R M A T I O N  

QA BylDate / 111 , ,&-fJcKY/z.jrl. /a-a-t -FC/ 
d , 

Locat ion Rockv F 1  ags P l a n t .  Backrrround W e l l  No 27-89BR 
Coord ina tes  N 41863 .42  E 30466.34 (RFP) Elevat ion Ground Sur face 5968 0 '  
Total  D e p t h  Well 4 6 . 4 7 '  T O P  of  Cas ing  5970 12' 

B o r e h o l e  46 70' 
Format ion o f  Comple t ion  Weathered claystone 

Casing Mater ia l  Schedule  40  PVC Cas ing  Diametor 4 1/2" 0 D. 
S c r e e n  Mate r ia l  Schedule  40  1 0 - s l o t t e d  PVC Sur face  Casin  r 8 5/8" 0-Dm 
Date  Insta l led  2 / 2 1  & 2 /22 /1989  A p p r o v e d  B y  
Instal led BY K.E. Mlller 

Goo log is t  
CEARP Managor 

Comments  

Ground Surface 

Sur face  S e a l  
Mate r ia l  

n t o n I t 

[ Filter Mate r ia l  - 
L6-40 S i l i c a  

sand 

1 
Fi l ter  Pack 

V * 
I 

2 . 7 0 '  P r o t e c t i v e  c a s i a g  s t i c k u p  

I 

0 
* I H=-I  

Surface Cas ing  

lo reho le  
> lameter  

11" 

B o r e h o l o  
Total  D e p t h  

f I -  u-4- 

B a c k f i l  I M at  e r i a I' Slough 



W E L L  
COMPLETION 
INFORMAT ION  

QA BylDate / ~.&4 P M r H  d ~/=-3J-A-7 
Locat ion Kocky Flats Plant, Background Wel l  No 28-89BR 
Coordinates l? 42258 71 E 21087 88 ( W P )  Elevat ion Ground Surface 5959-7 
Total  Depth  W e l l  46.0' TOP of  Casing 5961 59 

B o r e h o l e  52 6' 
F or m a t io n o f C om p le t i o  n Weat he red c l a w  t one 
Casing Mater ial  Schedule 40 PVC Casing Diameter  4 1/2" 0 - D .  

Screen  Mater ial  Schedule 40 10-slotted PVC Surface Cabin meter 8 518'' 0 D. 
Date Inrtal led 2 /73 /1989  Approved  B Y  .n// &4+wT 
Instal led B y  K.W. Van Allen Site Manager  

CEARP Manager 
G e o l o g i s t  

Comments 

Ground Surface 

7 
Surface S e a l -  
M a t e r i a l  

Volclay Grout 
Sur face  

r Bentoni te  

I Filter Mater ia l . -  

sand I 16-40 
f i l ter  Pack 
Length  ( f t  1 

68Ckf  i l l  I -8 0 ] Length  ( f t  

3.0' Protective casing stick-up 

L i T o p  of  Cas ing  1 89' 

Backf i l l  Mate r ia l /  



WELL 
COMPLETION 
INFORMATION 

I @ QA BylDate d- && / % / -  J9 
Locat ion  RocVkv F l a t s  P l a n t :  Background W o l l  No. 79 -89BR 
CO0rdinat.s N 42806 76 E 21964 89 (RFP) Elovat ion Ground Sur faco 59 45.7' 
T o t a l  Depth*  Wel l  41.25' ~ o p  o f  c a s i n g  5947 71' 

Format ion o f  Complot lon Weathered clavstone 
Casing Mator ia l  Schedule 40 P V C  cas ing  01amotor 4%" O.D. 
Scroon MatorirJSchedule 40 10 s l o t t e d  PVC 

Boroholo 45.5' 

D a t ~  I n r t a l l o d  01/31/89 

I n r t a l l o d  B y  
Goolog i r t  

Approvod By 

CEARP Mana@u 
Commontr  

e 

4 
Fl l tor  M8tOFhi. 
16-40 S i l i c a  sand 

F i l tor  Pack 
L o r g t h  (ft.1 11.25 

CI + 
h3 
L-l 

CI 
V 
9 

- 
B a t  k f  I l l  VI 
Longth (ft.1 

- 

3.3' P r o t e c t i v e  c a s i n g  s t i ck -up  n 

Surfato C a r i n g  

oroholo 
l lamotor. 

11" 

3 I I 

Boroholo 
t o t a l  000th 
(tt.) 



WELL 
COMPLETION 
I N F O R M A T I O N  

QA ByiDate ,(& A%m& /s -2 -BY 
Locat ion  iockv Flats Plant, Background Wel l  No. 30-89BR 
Coordinates 14 43221.96 E 22652 39 (RFP) Elevation Ground  Sur face 5935*2  
Tota l  D e p t h  W e l l  40 9 4 '  T O P  o f  C a r i n g  5937.07 

Format ion  of  Comple t ion  ~ V S  

Casing Mater ia l  Schedule 40 PVC Casing Diameter  4 1 / 7 "  0-n- 

S c r e e n  Mater ia l  Schedule 40 10-slotted PVC 
D a t e  Insta l led  02/27/1989 , Approved  BY 
Insta l led  BY K.W. Van Allen 

B o r e h o l e  43 7 "  

Surface C a r i n g  Diameter  8 518'' 0.D. 

Geo log is t  
CEARP Managor 

Comments  

I. 
Ground Surface 

- r - - T - l  
Surface S e a l  
M t @r ial*  

Su r face  

&Bentonite 

I Filter Mater ia l  - 

Fi l ter  Pack 
Length  ( f t  I r Fi l ter  Pack 

Backf i l l  
Length  ( f t  

3.0' Protective casing stick up 

Total  D e p t h  

Backf i l l  Mater ia l?  



WELL 
COMPLETION 
INFO R MAT10 N 

Q A  BylDate 
Locat ion  Rock6 F l a t s  P l a n t :  Background Wel l  No.  31-89BR 
Coord ina tes  N 4 3 7 5 5  65  E 23483 29 (RFP) Elevat ion Ground Sur face  5920 .5 '  
To ta l  D e p t h  W e l l  1 7 . 3 0 '  T o p  of  Cas ing  5922.45 

B o r e h o l e  3 7 . 7 5 '  
Format ion o f  C o m p l e t i o n  W e 2 t b r P d  rl;rv- 

Casing Mater ia l  -le 40 PVC Cas ing  Diameter 4 117  
S c r e e n  ~ a t e r l a l  Schedule 40 10 s l o t t e d  PVC Sur face  Casin  

Date  Insta l led  7 /9 /89  A p p r o v e d  B y  
Insta l led  By J.E. m k s  

11 0 D 

Geo log is t  
CEARP Man8g.r 

Comments  

Ground Surfacl 

7 
Sur face  S e a l  
Mater ia l  

lhuauuu 

IIB e n  t o n i t e 
2 . 2  Sea l  
* L e n g t h  ( f t  
1 

Fi l ter  Mater ial .  - 
16-40 Silica Sa 

Fi l ter  P a c l  

T 
Backf l l l  

, , 2 . 8 '  P r o t e c t i v e  c a s i n g  st ick-up 

I El- I 

Surface c I 2 '2  ID 00 th  ( f t  

lorehole  
) lameter  

11" 

o f  Sc reen  Dept  

-/-I 

r i n g  

27.05' 

W e l l  T o t a l  
D e p t h  ( f t  

I 
Boreho le  
Tota l  D e p t h  

Backf i l l  Mater ia l  Slough 



WELL 
COMPLETION 
INFO R MA TI0 N 

I-/ I-P 4 QA ByIDate t// ,3&A3??c- ,L  / /7 

, 
~ o c a t i o n  aockv F l a t s  Plant ,  BackEround W ~ l l  N O .  32-69BR 
~0oratnat.S N 42792.37 E 21944 19 (RFP) Elovation: Ground Surtaco 5946.2' 
Total Oopth- W o l l  140.84'  Toe ot Casing 5948.28 ' 

B o r o k o h  203.0 '  
Formatton o t  Comptotlon U n w u e r P d  nnndntnnp 

Scroon uatortal  Schedule 80 10-slottec. PVC 
~ a a t n g  uator iai  Schedule 30 PVC CaSIng Olamotor 2 3/8" 0 D 

Suttaeo Castng motor 8 518'' 0-D 
D8tO tnSt8llOd 03/06/1989 A ~ p r o v o d  B y  f /3&2a4 

InSt8ll.d B y  Treat 
Gootogcs t 

CEARP Muy.r 
comments Surface casing set  t o  39 20' on 01/26/1989 by K.E. Miller 

2 95' Protective casing s t i c k  up 1 
I t o m  ot  caains 2.08' I! 
I 

1 T 

8 r r taco  C 

I' 1, =I I I I 

I 
I *  134 15' 

I- .. M r! 1 I I I I 

1 ' 1 - 1  I I I t 

B.ckfllt M8tor(S,.2 3/8" Volclay bentonite pellets  and slough 



W E L L  
COMPLETION 
I NFORMAT ION  

QA BylDate lW,L/,/A' k42, ,. n Tree /? - 3 c/- f- 7 
7 

L o c a t i o n  W 1 . v  F l a t s  Plant. Background Well  No 33-89BR 
Coord ina tes  N 43211 47 E 22635 78 (RFP) Eleva t ion  Ground Sur face  5935.8' 
T o t a l  D e p t h  Woi l  11 3 9 '  ~ o p  o f  C a r i n g  5937.69' 

B o r e h o l e  159.8' 

Format ion  o f  Compte t i on  slits tone 
Casing Ma te r ia l  Sche dule 80 PVC 
S c r e e n  M a t e r i a l  Schedule SO 10-siotted PVC 
D a t e  Ins ta l l ed  7/21/89 & 2/22/89 Approved  BY 
~ n s t a ~ ~ e d  BY K.W. Van Allen 

Casing ~ i a m e t e r  2 318'' 0.D. 
Sur face  Cas ing  D iameter  8 5/8" 0.D- 

G e o l o g i s t  
CEARP Managor 

c o m m e n t s  Surface casing set to 37 35' by J.E. Harks on 1/27/89 

Ground Sur face  

Sur tace  S e a l -  
M a t e r i a l  

Portland Type I 
cenen 

Surf a c e  
Sea l  

I-IB e n  t o n I t e 

I F i l t e r  Mater ia l . -  
16-40 Silica 

sand 

F i l t e r  Pack  1831 L e n g t h  ( f t  

T 
B a c k f i l l  

3.0' Protective casing stlck-up 



n 

? 

WELL 
COMPLETION 
INFORMATION 

QA BylDate 5?&~&/ - / ?  /7. 44 
Locat ion ts Plant, Backzround Well N o  34-89BR 
coordinates IJ 43740 Si) E 23169 07 (RFP) Elevation Ground Surface 5920 9' 
Tota l  D e p t h  W e l l  132.70' l o p  of  cas ing  5922.78' 

, 

Boreho le  168-00' 
F or m at io n o t C om p le t io n Unweathered sandstone 
Casing Material  Schedule 80 PVC Casing Diametor 2 3/8" O.D. 
Screen  Material  Schedule 80 10-slotted PVC 

Date  lnatal led 03/15/1989 Approved B y  

Surface Cas ing  Diameter 8 518'' OoD* 

Instal led BY R. Treat 
Geologist  

CEARP h4an.g.r 
c o m m e n t a  Surface casing set down to 42.00' on February 8, 1989 by K. lfiller .  

2.50' Protective casing stick-up n 
Top o f  Casing 1.88' 

I I  
Surface Sea l  
Material  

urtace C sing 

16-40 Filter Silica Material  'TI, u-.. 1 l(o[ o f  S c r l e n  DePt  
sand 

125.97' 

W O I I  Total  

Filter Pack 

th 

J 
Backfil l  Mater ia l  1/4" Volclav bentonite pellets 



WELL 
C O M P L E T  ON 
INFORMATION 

Mfl- /d/ /J-&-Y - 
We11 No 35-89BR 

Coordinates N 41904 59 E 24227 96 ( W P )  Elevat ion Ground Sur face 5877 6 '  
Tota l  D e p t h  W.11 115 23 '  t o p  of  C a r i n g  5879.29 '  

Format ion o f  Comple t ion  Unweathered sandstone 
Casing Mater ial  Schedule 80 PVC C a r i n g  ~ i a m e t o r  2 3/8" 0-D. 
Screen  ~ a t e r l a l  Schedule SO 10-sioctcd X'C 

Date  Instal led 04/05 & 06/1989 Approved  BY / d & f ? ? O -  1 

Instal led B y  Jku-- 

Borohole  217 80 '  

motor 8 518'' 0.'. 

Site Ma'nager - 
CEARP Managor 

Goologist  

comments  Surface casing set to 39.50' by J E. Marks on February 1 7 ,  1989 

2 . 7 '  Protective casinz stick-u;, 

Surtace S e a l  
M 8 tor la I* 

Portland Type I , cement , '0305 Sur face  ?t:tth ( f t . )  ~~ I 
I I &  Y 

Fllter M8terial  
16-40 Silica 

sand 

I I "  I I  i- 
Fi l ter  Pack 

... a 217.8  

Borehole  
t o t a l  Dopth 
(11 1 

Backf i l l  Mater ia l  1/4" Volclay bentonite pellets and slough 



W E L L  
COMPLETION 
I NFORMAT ION  

QA BylDate 4'&%&/ (& wo4 / y  7 c, - tT 9 
Cocat ion  Rogky Flats P1211t, Background W e l l  No 36-59BR 
Coord ina tes  N 42344.56 E 25382 07 (RFP) E l e v a t i o n  G r o u n d  Sur face  5826.9' 
Tota l  D e p t h  W e l l  97 6 2 '  TOP o f  Cas ing  5828.86 ' 

BOrOhOlO 107 0' 
Format ion  of  C o m p l e t i o n  

Cas ing  Mater ia l  Schedule 30 pvc - C a r i n g  ~ i a m o t e r  2 3/8" 0.D. 
S c r e e n   ater rial Schedule 80 1 0 - s l o t t ~ d  ?'IC Surface c a r i n g  D iameter  8 5/8" 0 D* 
D a t e  Insta l led  3/27 and 3/28/1989 A p p r o v e d  BY -7&d//?/dfh &w - 
Insta l led  B y  K - E -  M1ller Si te  Ma6ag.r 

G e o l o g i s t  
C U R P  M8nagr 

C o m m e n t s  Set surface casing to 49.6' on 2/17/1989 by K . E .  Ifiller 

Ground Sur face  

7 
S u r f a c e  S e a l .  
Mater ia l  I 

Portland ype I 
cement 

S u r f a c e  

t Bentonite 

Filter Mator ia l  - 
16-40 Silica 

sana 

Filter Pack  
L e n g t h  ( t t  T 
B a c k f i l l  

B a c k f i l l  

2 5' Protective casing stick-up 

M a t e r i a l 3  Slough and 1/4" Volclay bentonite pellets 



WELL 
COMPLETION 
INFORMATION 

95-89 
W o l l  No 37-89BR 

C0ordinat.s I! 316G8 ILL 1 23L 152.2L ChFP) Elovation Ground Surface u 7 r . O '  

Total  Dopth W.11 90 95 '  TOP o f  Car ing  58'45.1R' 

Formatlon o f  Completion Unweathered sandstone 
Caring Matorial Schedule 80 PVC Caring Diamotor 2 3/a" 0.D. 
Scroon  Material Schedule &I LO-slottec, PVC 
0.1. inrtall.d 05/24  05/25/19;:  Approvod By 
Inrtal lod B Y  J E. llarlcs 

Borohole 6 4 1 '  

.tor 5 5/6"  0 D* 

GOOlOgl8t 
C U R P  Mwg.r 

Surface casing set to 29 0' below ground surface by R. Van Allen on 
04/21/1989 

Commontr 

, , 3 0 '  Protective casing stic!c up 

Ground Surfacc 
b / I t / / / r  / I ,  

Surfaca 80.1, 
Matorial- 

Portland Tvne I 
& i 1  cene 

-Sur aco 
Io t z k t h  (ft.) I 

B 0 n tor l t  0 

Longth (11.1 

fFlltor Yatorhl .  - 
J6-40 Slllca 

sand 

Flltor Pack 
Longth (tt., 

T- 
Backfill a 

8urfaco Car ing  

I - t -  
loroholo 
)lamotor 

4 7/8" 

I - T - I  

Backfill ;atarlal$ Slougn & Portland Type I & 11 cement to 1 5 0 ' ,  
1/4" Volclar bentonite pellets 150' to 9 1 . 0 2 ' ,  
l / 4 "  Volclai bentonite ;ellets & 16-40 Silica sand 

91 .02 '  to 90 .95 '  



2 5 '  Protective casing stick up 

01amocor: 

W o l l  Total 



WELL 
i COMPLETION 
I INFORMATION 

0 4  /q 97-89' 
I 

I L o c a t i o n  X$cicv F la ts  P l a n t ,  Background W e l l  No. 38-89BR 
C o o r d i n a t e s  N 4 1 7 9 7  9 0  E 23567 2 9  ( W P )  E l e v a t i o n  Ground S u r f a c e  5901 4 '  

5902  8 2 '  , T o t a l  D e p t h  W o l l  112  22 '  T O P  or  Caning 
~ o r o t ~ o i e  132 7 '  

Format ion of C o m p l e t i o n  Unweathered sandstone 
c a s i n g  Matar ia l  Schedule 80 PVC C a s i n g  Diamotor 2 '/''I 0.'. 

S c r e o n  Mator ia l  Schedule GO 1 0 - s l o t t e d  PVC 

D a t e  Instal lod 0 4 / 1 4 / 1 9 8 9  A p p r o v e d  BY 
Instal lod B Y  J-E Marks 

I 

GOOlOgl8t 
CEARP M- , 

I comments S u r f a c e  c a s i n g  set t o  2 4  4 '  by J E Marks on 2 / 1 4 / 1 9 8 9  

e 

2 80'  P r o t e c t l v e  c a s i n g  s t i c k - u p  

Surfaeo Soa l  
M tor  i a  I: 

DIamoter* 

Flltor P a c k  

le ts  and slough 



WELL 
COMPLETION 
INFORMATION 

QA By/Date $ILxl ff &m . /? - -  4 Y 
Locat ion Ro<k\r Flats Plant, BackRround Well  No. 39-89BK 
Coordinates N 34321 35 E 221i34 13 (RFP) Elevation Ground  Sur face m- 5 '  

To ta l  D e p t h  Wel l  39 14' T O P  o t  C a r i n g  5869 56' 

Format ion o f  Complet ion claystone 
C a r i n g  Mater ial  Schedule 40 PVC Casing ~ i a m 0 t . r  1/2" 0.D. 
Screen  Mater ia l  Schedule 40 10-slocted PVC Surface C a r i n g  meter  8 518" 0-D. 
Date  Instal led 3/8/1989 Approved  B y  
Instal led B Y  R W Van Allen 

Boreho le  42  4 '  

I 

Geo log is t  
CEARP Manylor 

Comments  S e t m e s s  steel centralizer fron 37.5' t o  38 6 '  below ground surface, 

Ground Surface 

Surface S e a l  
Mater ial  

, ,- Bentonite C\ 

1. I 

Filter M8tOrl81 
16-40 Silica 

sand 

Filter Pack 
12 .6  Length (11.1 I v1 

6 8 C k f l l l  

3 . 0 '  Protective casing stick-up n 

Sur faco  C a r i n g  y 
Bore ho le  
D lam e tor  

7 1/4"  

! lourrh Backf i l l  Mater ia l  



WELL 
COMPLETION 
I N F O R M A T I O N  

l QA Byloate 

Locat ion  LOC Plant. BacKnround Wel l  No LO-89BK 
Coord ina tes  N 32815 29 E 26457 93 (KFP) E levat ion  G r o u n d  Sur face  5730.6' 
TotaJ  D e p t h  W o l l  25 9 '  T o p  o f  C a r i n g  5732 56' 

Format ion  of  Comple t ion  Weathered claystone 
Cas ing  Mater ia l  Schedule 40 PVC Cas ing  ~ i a m e t e r  4 1/2" 0.3. 
S c r e e n  Mater ia l  Schedule 40 10-sIottcd ?VC 

Boreho le  29 1' 

Sur face  c a r i n g  o iamotor  8 5/5" 0.D 

e 

D a t e  Insta l led  03/15/ 1989 
Insta l led  BY K * W *  Van Allen 

A p p r o v e d  B y  

~ 

G e o l o g i s t  V 

CEARP Manager 

c o m m e n t s  S t d P s s  ste el centralizer ?laced dt 21.2' to 25.3' below mound surface. 

Ground Sur face  
A I l l l l l r  / I # r / /  

Sur face  SoaI--  
Mater ia l  

Volclay zrout 
Sur face  
S O 8 1  
Length  (11.1 1.7 

U - 
I- 

I 

I 
Filter Pack  
Length  (11.1 12.3 

h) 
0 

C 
1 - * h, 

I IBackf i l l  

3.0' Protective casing stick-up n 

S u r f a c e  C 
D o p t h  ( f t  

-1- 
1 orehole 

i lameter  

7 1/4" 

I 
op o f  S c r a o n  D o p l  

r i n g  

14 b6'  

T I  



WELL 
COMPLETION 
lNFORMATlON 

QA BylDate dgq- U( A m m c  h L  /4 -2 489 
Locat ion Rdckv Flats Plant, Background WOI I  N O  41-89BR 
c o o r d l n a t e ~  N 32799 24 E 26481 33 (RFP) Elevation Ground SurtaCe 5729 7 '  
Total  D e p t h  W o l l  86.25' T O P  ot  Car ing  5711 -Rs' 

Bor.hol .  109 1' 
Jnwedtnerea sands L ~ i l e  

Formation o t  Complot ion  

Casing MatortaL Schedule 80 PVC Car ing  Diamotor 2 3/8" Do 
s c r e e n  Schedule S O  10-slotted PVC Surtace Casing ~ i a m o t o r  5 518'' 0.D. 
Date Inrtallmd 04/20/1989 Approved B y  ' 
tn8taIled By J*E. Sit0 d8II8g.r 

G o o l o g i r t  
CEARP Ma~9.r  

comrnOnt8 Surface Casing set to 49.4' by K . W .  Van Allen on 04/13/1989 

Ground Surtacm 
f l t l l l '  { I /  

Surfacm S.81- 
MmtOfi81: 

Po- cement 
SUft8CO 
Soar 
Longth (tt.1 z 

Ground Surtacm 
f l t l l l '  { I /  

Surfacm S.81- 
MmtOfi81: 

Po- cement 
SUft8CO 
Soar 
Longth (tt.1 z 

2.6' Protective casing stick-up 

16-40 Silica 
sand 

Filter P I C  k 

th 



W E L L  
COMPLETION 
INFORMATION 

QA BylDate 4 -{: [/:/ [LA r r ~ f ~  
Locat ion  Rokky Flats  Plant; Background Wel l  N o  42-89BR 
Coord ina tes  N 33804.30 E 19330 97 (RFP) E levat ion  Ground Sur face qOr7.p 

T o t a l  D e p t h  We l l  24 45' T o p  o f  C a r i n g  

Fo rmat ion  o f  Comple t ion  

Cas ing  Mater ia l  Schedule 40 PVC 

S c r e e n  Mater ia l  Schedule 49 13-slotted PVC Sur face  C a r i n g  ~ i a m o t e r  3 518" 0.D- 

l n r t a i l e d  a Y  G.17. 'Jan Allen 

5969 -91 
, 

B o r e h o l e  23 2 '  I 

- Weathered claystone - 
Cas ing  Diameter  4 1/2"  0 D 

Site Mani'gor 

CEARP Managor 

D a t e  Instal led 3 /27 /1989  A p p r o v e d  B Y  T-AA 4 . 1 -  &/A /d% 

G o o l o g i r t  

Comments  Set stainless steel centralizer from 22.7' to 23 5 '  belov nro-re 

3.0' Protective casiiig stick-up rl 

th 



WELL 
COMPLETION 
INFORMATION 

QA By/D8te d& a// 4 
Locatlon Ro&v Flats P W e l l  No. 43-89BK 
Coordinator N 3381 9 . 6 2  E 19347.76  (RFP) Elovation Ground Surface 5965  " 
Total Dopth WolL 48 O '  Top o f  Caring 5967.31 ' 

r 

Borohole 99 8 2 '  
Formatlon of Completion Unweathered sandstone 
Caring Matorial Sche dule SO PVC Caring Diam0t.r 7 318 
Seroon MatoriaJ Schedule SO 10-slotted PVC Surface Caring DJamotor 8 518'' 0 

t t  0 D 

0.10 Inrtallo(i 0 4 / 2 6 / 1 9 8 9  
Inrtaliod By  R 1- Thun 

Goologlrt  

Approvod B y  

CEARP M w u g . r  

Comments Surface casing Set to 36 5 0 '  on 0 3 / 2 3 / 8 9  by K W Van Allen 

Ground Surfaco 

t """'"1'" 

I Flltor Yatorbal. - -  

B8ckf  Ill 
51.82 Longth (ft.) a~ - 

2 . 7 0 '  Protective casing stick-up 

r lng  

4 1 . 2 4 '  



WELL 
COMPLETION 
INFORMATION 

QA By/D8te -3 7 9  7 
Location *~.=BZ~;LZ Well No. - R 
Co0rdinat.g N 31726 76 E 23109.08 ( W P )  Elovation Ground Surraco 58-47 - 0 '  
Total Dopth W o l l  26 3 '  TOP or car ing  5833 90' 

Formatlon of Complotlon Weathered claystone 
Ca8ing Matorlal Schedule 40 pvc car ing  ~ 1 a m 0 t . r  4 1/2" 0.D- 
scr0.n ~ a t ~ r l a i  Schedule 40 lb-sio:icu TVC .tor 8 5/8" 0 

Dato Inrtallod 04/24/1989 Approvod B y  
Slto Managor Inrtal lod B y  K.14 Van Allen 

CEARP Managor 
commontr Placed stainless s l 3 -  

I 
Borohole 29 0 '  

Goologirt  

surface 

t Surraeo So81 
M a t orlal- 

Volclay grout 

16-40 Silica 
sand 

Filtor Pack 

N 
a\ 

-4 

2.7' Protective casins stick-up n 

surraco Caaing 

I lorohoio 
b lam 010 r* 

Boroholo 
Total Dopth 

1 I 



WELL 
COMPLETION 
INFORMATION 

f l  

QA BylDate%L'?YL " f  ( 0-u P 77/81 /+/L - 4  . 7 
, LoCatlOn $ocky Flats Plant, Background W o l l  No 45-89BR 

C0ordlnat.s N 32239 76 E 15235.37 ( W P )  Elovation Ground Surface 5 1  1 c, P I  

T o p  o f  Casing - 1 1 7 . 6 7 '  

Formatlon o f  Complotlon Weathered clavstone 

Scroen Y8t.rl.l Schedule 40 10-slotted PVC 
D 8 t O  ln8t.ll.d 05/08/1989 Approvod 6y 
Instal led By  Thun 

Casing ~ a t o r i r l  Schedule 40 PVC C8Slng Di8mOt.r 4 I/?" O D e  

~ u r i a c e  cas ing  DI motor 8 518'' 0.D. 
?f-N*( 

sit. kanaaer  

CURP Mwug.r 

+&/*A, 
/ Qoologlrt  

Commonts 

2 . 5 5 '  Protective casing stick-up 

1G-40 Silica 
I 

8oroholo 
)lamotor* 

8 5/8" 

50  0 5 '  Dopth  (f1.1 

B or. holo 
Tot81 00pth 

-- 



W E L L  
COMPLETION 
INFORM AT10 N 

QA By/Date f&u.~b a-/t h- - 2 4  -8 F 
Location i-'hockv Flats Plant, Background W e l l  No 46-89  
Coordinates N 44664.12 E 23775 15 (RFP) Elevat ion Ground Surface 5806*4 '  
Tota l  D e p t h  WOII  18 .0  0 '  ~ o p  of  ~ a r i n g  5808 46'  

Formation o f  Complet ion  C O ~ ~ U V l U Q  
Casing Material  Schedule 40  PVC Castng o iamoter  4 1 /2" 0 D 
Screen Mater ia l  Schedule 40  10-slotted PVC 

Borehole 38 60'  

Surtace c a s i n g  oiamoter 8 5/8" 0.'. 

Date Instal led 3 / 2 7 / 1 9 8 9  
Instal led B Y  R*T* Treat 

Goologirt  

Approvod  B y  

CEARP M a ~ w w  
Comments  Set stainless steel centralizer at 16 3' t o  17 .5 '  below ground surface 

Ground Surtace 

-T---T t Surface So81 
1111 t orla 1. 

Volclay grout 

Flltor M8teri.l. 
16-40 Silica 

Filter Pack 

3 10' Protective casing stick-up n 

-11.1 

Surtaco C88ln9 

 oro oh ole 
) lameter 

7 1/4" 



0 
I 

I 

w ELL 
COMPLETION 
INFORMATION 

- 3 3  -89 
r 

Y F l a t s  P l a n t .  BacKoround W e l l  No 4 7 - 8 9  
C0ordinat.s N 30851  2 8  E 1 6 0 6 2 . 2 2  ( U P )  Elovation Ground Surface 6 1 0 5 . 7 '  
Total Dopth-  W e l l  2 3  7 5 '  T O P  o f  Casing 6107  2 5 '  

Formation o f  Cornplotion 

Caslng Matorial Schedule 40 PVC Casing Diamotor 4 1 / 2 "  0 

Scroon ~ a t 0 r i . l  Schedule 40 1 0 - s l o t t e d  PVC Surface Casi 

Inst8llod By  s p Carpenter sit. danagor 

Boroholr 2 4  8'  
ZOClcY F l a t s  Al luviun 

D.1. Inatallod 0 5 / 1 8 / 1 9 8 9  Approvod By  -711 / A # L L + c  A 

Goologlst 
CEARP Mumaor 

Commontr 

Ground Surfac w 
Surfaco 80.1 
Mat orla I- 

I 

B 0 n t oait 0 

Flltor M8tOri.l. - 
1 6 - 4 0  S i l i c a  

sand 

I F l l t o r  Peel 

T 
Backtil l  1 1 0 5  ILongth (tt 

3 . 1 5 '  P r o t e c t i v e  c a s i n g  s t i c k  up n 

3 
*) 

Boroholo 
>lamotor* 

8 5 / ; "  

Backf i l l  M a t ~ r l a l . ~  sand 



WELL 
COMPLETION 
INFORMATION 

Id-.. 4 J  - 3 9 

WIII  NO. 45-89 

Elovation Ground Surtace 5134 3 '  

Total Dopth-  W.11 53 7 2 '  Top ot Casing 4106 7 0 '  

Borohola 54 10' 
Formation of Completion 

Caslng Matorial Scnedule 40 PVC Casing Dhmotor  4 1/2"  O.D. 
Scroon  Yat0rl.l Schedule 40 10-slotteu PVC 

Rocky F l a t s  Alluvium 

~ u r t a c o  casing D,iamotor 8 518'' 0-D- 
Dato Installod 05 125 /1969 Approved B y  -44,i,l-/-~<&~ //MA 

Sit. Managor 

C U R P  M w u g . r  

J 

ground Surfaca 
/ f f f / / C / f ,  t 
Surtaco SoaI. 
Y a t or la  I* 

Volclay grout 

t 

r 
Backfill 

3.04' Protective casing stick up n 

3 I..- Pa- 

p Surfat. c 

' o r  ot ~ c r i o n   opt 

seroon  
Longth 

3 I I 

sing 

43 01'  

- A 
Backfi l l  Matorl8l.-16 



WELL 
COMPLETION 
INFORM AT10 N 

QA ByID8te 5 --z2  -89 
Location kqzz 0 nd Wel l  NO.  49-89BR 
COOrdinatO8 N 33357 04  E 16357 49 ( W p )  Elovation. Ground Surface 6024 9 '  
Tota l  Dopth-  W o l l  4 6 . 7 5 '  6026.87 ' Top of Casing 

BorYhola 4 8  2' 
Formatlon o f  Complotlon TTea t h a r n d  c S ~ A C  +fino 

Casing M8tOri.l Schedule 40  PVC Castng Diamotor 4 1 / 2 "  0 D. 
Scroon Matorial Schedule 4u iO-siotted PVC ~ u r t a c o  Car ing  Diamoter 8 5/8" 0.D 

I n ~ t a ~ ~ o d  BY E 14. Hill Slto Managor 
Dato I n s t a ~ ~ o f l  0 5 / 1 7 / 1 9 8 9  /Ah&& 

Goologir  t 
CEARP Mwug.r 

Comments 

I I *  

Ground Surtacc 

7 

-8.n t o r l t  

I Flltor Yatork1.- 

Backfill 

2.99'  Protective casing stick up 

th 



WELL 
COMPLETION 
IN FOR MA TlON 

I 

I 
- 7 - 8  4 

/ 

Locat ion Plan%. Background Wol l  No.  50-89 
Coordinates -2 ( U P )  Elevation Ground Surface a 5 -  

Tota l  D e p t h  W o l l  8-50' T O P  or C a r i n g  6026.06' 

Format ion o f  Cornplotion 001 luv1un 
Car ing  Matorial  Schedule 40 PVC Casing 0iarnot.r 1/2" 0.D- 
S c r e o n  Mater ia(  Scnedule 40 l0-slotted PVC S u r f a c e  C a r i n g  .tor a 518'' 0-D- 
Date  In r ta l lod  3 4 / o 6 / 1 9 8 9  Approved By 

E o r o h o l o  9'80'  

Instal led B Y  !?.'I. Treat  
GOOlOgt8t 

Sit. Managor 

CEARP M a w  

I 

Comments  Set stainless steel centralizer frora 6.8' to  8.0' below ground surface 

Ground Surfacc r 
Surfaco Soal  
M a t .rial* 

Volclav grout 
Surf  ace 

3.2' Protective casinz stick-up - 
Top of Ca8ing 2.56' f 

I- t=l -..*'a 1 I I I I 

2 .80 '  

r o t a  

Eoreho lo  
Total  D o p t h  
( it . )  

Backfi l l  Mater ia l2  1/4" VolclaY bentonite p e l l e t s  
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WELL 5586 

WELL CONSTRUCTION SUMMARY 
v 

LOCATION or COORDS ULEUSLL~IU ELEVATION GROUND LML 6103 062 
N 37759.15 E 157- 

DRILLING SUMMARY 

TOTAL DEPTH G k l L . - ' 9 '  bale: 36-50' 
BOREHOLE DIAMETER 5 5/8" 

DRILLING FLUID 

WELL DESIGN: 

BASIS GEOLOGIC LOG GEOPHYSIC& LOG - 
UISING STRINGE): C=CASING S=SCREEN 

0.00' 3.55' CI - -- 
3.55'- 36.39' 

CASING C I  2" I D Sch 5 tvpe 316 S t m  
less steel, threaded and flush 
10mted. 

SCREP( SI 2" I D. sch. 5 twe 316 S ~ ~ U I -  
less steel, threaded and flush 

5' w. 
CENTRALIZERS 

73.81' - 35 a' 

FILTER MATERICL 32-42 sll1m S a d  
2 48' - 36.u)' 
0.00' - 1 80' 

CEMENT bflladb I 

OTHER 318" ktrnlte  lets 
1.80' - 2.48' 

TOP OF CASING * ' 
CONSTRUCTION TIME LOG 

I 1 FINISH 
TASK nu 

DRILLING 

w I-I-I-I= 
I-I-I-I- 

Bentonite 9/30 1100 9/30 1105 I I I I  OTHER 

COMMENTS: 


